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FOREWORD 


Tliis program was conducted for the Lewis Research Center of 
the National Aeronautics and Space Administration under Contract 
NAS 3-E005E. The period of oerfoimance was E4 July 1976 through 
31 August 1977. 

Technical direction was jj^rovided by the NASA Proiect Manager, 
Mr, Meyer Reshotko, 

The Avco Lycoming Program Manager was Mr. Kenneth S. 
GoUingei Mr, Craig A. Wilson was the principal investigator. 
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INTRODUCTION 

III the past Several years cohsiderahle progress has been made 
in reducing the generated by gas turbinS engines in aviation. The 

t^o lar gest; sohroei^ of en^ and ■&© jet e3diau.s^ can 

be reduced aircraft to comply wi^ 

federal noise standards. Further treatment of these sources may not 
reduce^ the overall engine hoise because an acoustic threshold has been 
reactvedv : This to . the noise generated by here- 
tofore podriyuhderstood^^s within the engine itself^ One of the 

most lihely spur CQ of far-field noise originating fforn within the engine 
if> the c embus tion process, where large amounts of chemical energy are 
released (Reference 1). 

At the National Aeronautics and Space Administration Lewis 
Research Center, a program is being conducted to determine the 
characteristics of combustion noise and its prop'vgation through the 
engine core to the far field. Part of the experimental phase of this 
program was conducted with an Avco Lycoming YF 102 turbofan engine 
(Reference 2), Preliminary results, which inclu.de combustor spectra 
and cross -cox relation data of internal and fax-field noise signals, in- 
dicated that below certain engine power settings the signal measured in 
the combustor significantly contributes to the far-field noise level 
(Reference 3), 

Future research into the relationship between internal engine 
noise and combustor noise is now aimed at predicting the contribution 
of ccanbustor -related noise from iaternal noise measurements « Due 
to the expense and difficulty of running engines to measure combustion 
noise internally, it would be advantageous to be a,ble to gather this 
data from rig tests of the combustor alone, H such a relationship does 
in fact exist between installed engine combustor noise and test rig com- 
bustor noise, then noise data gathered on developmental combustor de- 
signs could be used to predict engine noise levels. 


The objective of the noise measurement program reported here- 
in was to record the internal noise of the Avco Lycoming YF 102 engine 
comhuator installed in a test rigo These measurements in a combustor 
installed in .an engine have already been recorded by NASA at the 
Lewis Research Center (LeRG). (Reference Ej, The YF 102 combustion 
chamber wa.S instrumented and installed in a rig for testing. The 
acoustic probes Used in this program were those used by LeRG on the 
installed engine combustor tests. 

The combustor was operated at the same operating points as 
for the installed engine case and at operating points where one para- 
meter at a time was varied. The internal dynamic pressure level 
measuremehts at these operating points were i*ecorded on magnetic 
tape from which narrow band and one -third octave band pressure 
level spectra were later developed. At the conclusion of the test, 
the tapes were forwarded to LeRG for additional analysis . 


EQUIPMENT DESCRIPTION 


Ail Aye o Lycoming: YP 102 combustion chambei?, similar to the 
one the YP 102 and tested in conjunction tlie NASA YP 

102 tiest progr was instriimented, assembled into a test rig and in- 
stalled in the Avco Lycoming combustion test facilities in the Stratford, 
Coimecticut plant* The combustor was operated at specific conditions 
of airflbWi press^ temperatttrej and fuel flow to simulate engine 

oper atitig and off-pbint operatiag conditions . 
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Combustion Chamber 


The YP 102 combustion chamber, shown id Pigurc 1, is of the 
reverse-flow annular-type designs Air from a compressor enters the 
combustion chamber -iection through a set of diffuser vanes. The air 
then passes over the outer liner and reverses direction where part of 
the air enters the flame tube to mix with the fuel and burn. As the hot 
gas moves downstream, it is diluted and cooled by the remaining air 
entering through the holes and slots provided in the liner. The hot gas 
is reversed again and directed to the turbine inlet nozzsles. 


Combustor Test Rig 

Por this test program the YP 102 combustor chamber was 
modified to accept five semi-infinite acoustic probes and was then in- 
. stalled in a test rig, shown in Pigure 2, A sixth probe was installed in 
the exit section of the rig. The rig served to substitute for the com- 
pressor normally upstream of the combustor chamber and the turbine 
downstream. The test rig also contains the necessary measurement 
probe and sensors to monitor the test and provide for the necessary 
performance information. Air, preset by the facility to the appropriate 
pressure and temperature, is admitted to the test rig inlet plenum. The 
air then is diffused through the compressor discharge diffuser to the 
combustion chamber. The hot gas from the combustor esdiausts through 
the exliaust diffuser and hence out of the rig. 

Combustor Test Pacility 

The combustor test rig was installed in the No. 1 testway, shown 
in Pigure 3 in the combustor test facility. Butterfly valves, located 
immediately upstream and downstream of the testway, regulated the 
flow of air through the test rig. The downstream valve was water- 
cooled through which the hot gases exhausted to a muffler and then to the 
atmosphere. The piping and valving upstream of the testway were 
arranged to connect the rig with an inline electric heater and the facility 
compressor, A T55-L-11 gas turbine compressor, driven by three gas 
turbine engines through a reduction gearbox, provided the compressed 
air for the tests. The control room located adjacent to the testway. 
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provides the operator locations where the specific condition of airflow, 
pressure, and temperature were set for each test, 

JP-5 fuel was supplied to the combustion chamber at the required 
pressure and flow by the test facility fuel supply system. The fuel flow 
rate was adjusted to correspond to the required fuel-air ratio for each 
test. 


Acoustic Probes 

The dynamic pressure fluctuations in the combustion chamber 
and test rig were sensed by sis Gover3Dment-furnished ”aemi-infiaite 
wave guide “probes. These probes, depicted in Figure 4, were the same 
probes employed hy NASA during the YF 102 noise measurement program 
at LeRC. Each probe consisted of a 6. 35 millimeters {1/4— inch) con- 
denser microphone mounted flush on the wave guide that passed dirough the 
probe block. The probe system, shovm in Figure 5, is fully described in 
Reference 2, The microphone was connected through a bulkhead fitting 
to a preamplifier and power supply, which in turn was connected to the 
signal amplifier and tape recorder 

A vent in the probe support block eqvialized static pressure across 
the microphone and provided the back pressure to regulate the flow of 
nitrogen through the wave guide. The flow regxilators were adjusted to 
provide sufficient nitrogen purge to prevent hot gases from the combustion 
chamber from entering the wave guide but low enough not to af£ect the 
dynamic pressure level measurements made by the microphone. 

Probe Locations 

A total of six probes were installed in the test rig (Figure 6), 

An additional spare probe was used for calibration. Probes 1 and 2 
were installed in the compressor diffuser (Figure 7). Probe 3 was 
installed in the combustor inlet duct, to sense the noise in the flame 
tube. Probe 5 (Figure 8) was similarly located only rotated 90 degrees , 
Probe 6 was loc’ated at the ejdbatist end of the test rig» These six 
probes were mounted on the ccmbustion chamber rig and connected to 
the NASA furnished panel (Figure 9), containing the nitrogen flow 
regulators and power supplies. 

Data Acquisition Equipment 

Figure 10 is a schematic of the acoustic data acquisition 
equipment setup. The six precision sound level meters, one for each 
probe* were used to condition the signals from the microphones to 
provide sufficient voltage to the FM tape recorder amplifiers. The 
microphone signals were simultaneously recorded on 25,4 mm 
(i-inch) wide magnetic tape using the same recording head 'stack. The 
probe signals were sampled prior to recording and afterwards by 
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Figure 10, Acoustic Data Acquisition System Schematic. 






playing back Narrow band preasiire level plots 

W^ere generated foi a selected cbannel during lite reedrdiag pbase to 
veri^ t^: dually 

Tbe conibustor rig was iastrumented and connected to the 
facility data acguisition 3ystem« Tbe pressure sensors were 
Gojniected to a scanning valve arrangement wbereby each of the 
pressure points could be sampled. The automatic data acquisition 
system then converts these signals into engineering units for instant 
readout and on pxmch tape for later analysis. An integration period 
is used to eliminate system electrical noise and input parameter 
periodic changes. The following cembuator rig parameters were 
recordeds 

■ 

1, Combustor inlet total (P^ 3 ) and static (Pg 3 ) pressure 

2, Cembustor exit total (P^g^) and static (Pgfi) pressure 

3, Cembustor inlet temperature (T^g) 

4, Airflow rate C^g) 

5, Fuel flow rate (W^) 

The data acquisition system also calculated the fuel-air ratio. 
The combustor exit totad temperatxire ) was later calculated by 
using the curves in Reference 4, The idem exit temperatures determined 
by entering these curves with the fuel -air ratio and inlet temperature* 
was thenmTiltipiied by a burner efficiency factor of 97, '6% to obtain 
the combustor exit total temperature,' 

SUMMARY OF TEST PBASE 

The combustor rig was assembled, installed in the combustor 
test facility testway, instrumented, and functionally checZeed, The 
acoustic probes were then installed and checked in preparation for 
rrmixing the test rig. 


Background Noise Bevels 

Prior to the installation of the combustor test rig, a spool 
piece was inserted in the testway to record the facility machinery and 
duct work induced flow noise. Two probes were installed in the spool 
piece to record the system background noise. The facility was then 
operated at the expected operating pressure and airflow rates and 
recordings of the system noise were made. After the combustor rig 
was installed, the teat facility machinery background noise recordings 
were made with and vrathout nitrogen purge flow in the wave guides. 
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The maciimeijy was then started and the duct work aligned to route air to 
the ccaafbustor rig upstream shutoff valvett The air was bled off to the 
atmosphere through the system surge control valve* The background 
noise was recorded for this condition* The purpose of these recordings 
v/as to verify that the facility machinery and the nitrogen purge system 
did not contribute significantly to the dynamic pressure levels recorded 
in the combustor* Figure 11 is a sample of the analysis to determine 
the contribution of the facility machinery and purge system noise* The 
figure shows the background noise to be at least 20 dB below the noise 
generated during combustor operation* 

Combustor Operating Points 

The upstream and downstream valves were then opened to start the 
data acquisition phases A sequence of testing was followed that reqmred 
the least amount of system changes between test runs* After each test 
point was established, the system was allov/ed to stabilize before the 
acoustic Signals were recorded* These dynamic pressure levels re- 
cordings consisted of a single segment of tape 2-minutes long. Before 
going to the next operating point, a narrow band pressure level spectrum 
was generated from one channel of the just recorded data to check on the 
condition of the recorded signals. 

Combustor rig temperature, pressure, air and fuel flow were 
monitored to check for system stability and recorded for later analysis. 

The tests were divided into six groups of operating points, though 
not necessarily recorded in that order* The grouping was designed to 
record the combustor dynamic pressure levels with all but one parameter 
duplicating the operating conditions of the YF 102 test at LeRC, Group I 
was the control group and attempted to duplicate the parameters recorded 
during the YF 102 test at LieRC, Table I contains the parameters monitored 
for the control group. Group H consisted of a series of tests without 
ccmbustion, i,e, aero fuel flow, but with the same ccmbustor inlet con- 
ditions recorded for the control group. The recorded operating para- 
meters for Group It are listed in Table II. Group III consisted of the 
operating points predicted by a computer model of the YF 102 engine 
(Reference 5)o The recorded operating parameters are recorded in 
Table III for this group* Group IV consisted of series of tests during 
which the dirflow was varied about design airflow (Group II), See Table 
IV for the recorded parameters for this group. Group V consisted of 
series of runs during which the fuel-air ratio was varied, by varying the 
fuel fl< *v, about the design conditions. The recorded operating parameters 
can be md in Table V for this group. The sixth group (Group VI) con- 
sisted c series of tests where the ccmbustor inlet temperature were 
varied, operating parameters are shown in Table VI for this group. 
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TABLE I. COMBUSTOR RIG PARAHETBBS FOR YF 102 OPEOA-TINQ 
POINTS (GROUP DIN INTERNATIONAL SYSTEM OF UNITS 


RUN 

NO, 

P 

t3 

kpascals 

P 

s3 

kpa 

P 

tax 

kpa 

P 

Hfl 

kpa 

T 

t3 

°C 

T 

tex 

°C 

H 

a 

kg/sec 

kg/sec 

W /H 
£ a 

1 

2 

256.28 

252.33 

239.93 

232.76 

132.5 

526.8 

4.921 

179.0 

.0101 

3 

312.40 

308.12 

292.82 

287.30 

147.3 

550, -4 

5.903 

221.1 

.0104, 

6a 

374.04 

369.76 

353.56 

343.56 

171.0 

600.5 

6.483 

260.7 

.0112 

6B 

373.62 

369.28 

353.28 

345.08 

170.3 

618.7 

6.400 

260.7 

.0113 

6C 

374.17 

369.90 

353.28 

343.84 

171.7 

60Q.B 

6.475 

260.7 

.0112 

7 

448.09 

441.74 

419,95 

408.58 

199.3 

603.9 

8.002 

306.5 

.0106 

i 

10 

553.37 

545.51 

518.83 

504.69 

231.6 

693.1 

9.526 

422.8 

,0123 i 



TABLE I, COMBUSTOR RIG PARAMETERS FOR YF 102 OPERATING 
POINTS (GROUP IJ IN U. S. CUSTCMARY UNITS 


Rua 

No. 

P 

t3 

psia 

^33 

paia 

^tex 

psia 

’*flfl 

psia 

Tt3 

Op 

*^tex 

«a 

Ib/sec 

Ib/hf 

! 

2 

37.17 

36.67 

34.80 

33-76 

270.5 

930.3 

10.850 

394.6 

-0101 

3 

45.31 

44.63 

42.47 

41-67 

297.3 

1022.7 

13.015 

4B7.5 

.0104 

j 

6A 

54.25 

53.63 

51.28 

49.83 

339.0 

1112.9 

14.293 

574. a 

.0112 

5B 

54.19 

53-50 

51.24 

50.05 

33B.7 

1145.7 

14.110 

574-8 

.0113 

6C 

34.27 

53.65 

51.24 

49.87 

341.2 

1113.4 

14,276 

574.8 

.0X12 

7 

64.99 

64.07 

60.91 

39-26 

390. B 

1119.1 

17.643 

675.7 

.0106 

10 

80.26 

79.12 

75.25 

73.20 

448.9 

1279.6 

21.002 

932.1 

.0123 



TABLE II 


- COMBUSTOR RIG PARAMETERS FOR ZERO FUEL FLOW OPERATING 




POINTS 

(GROUP II) 

IN INTERNATIONAL 

SYSTEM OF 

UNITS 

RUN 

NO. 

^t3 

kpascais 

kpa 

p 

^tex 

Icpa 

^sfl 

kpa 

^t3 

°C 

kg/sec 

i 

258.13 

254.83 

244.55 

241.10 

124.1 

4; 936 

4 

312.81 

308.47 

295.92 

292.88 

146.5 

5.939 

5 

374.38 

370.24 

356,94 

• 

352.46 

171.6 

6.443 

8 

446.91 

440.98 

422.44 

417.61 

203.2 

7.940 

9 

554.26 

547.09 

523 .86 

518,89 

232.4 

9.618 






TABLE HL COMBUSTOR RIG PARAMETERS FOR CCMPUTER DEFINED 

OPERATING POINTS (GROUP IHJ IN INTERNATIONAL SYSTEM OF UNITS 


RUN 

NO. 

^t3 

kpa 

^s3 

kpa 

tex 

kpa 

^Sfl 

kpa 

T 

t3 

°C 

tex 

°C 

W 

a 

kg/sec 

«f 

kg/hr 

W,/V 
f a 

19 

257.79 

254.89 

244.14 

237.93 

1B6.3 

5B2.1 

4.458 

138.47 

.0117 

20 

314.47 

311.64 

239.43 

293.09 

154.0 

606.3 

5.183 

219.27 

.0118 

22 

375.21 

371.55 

357.63 

349.01 

177.6 

669.4 

5.867 

275.38 

.0130 

23 

449.67 

445.05 

426.85 

416.51 

206.0 

729.8 

7.099 

357.98 

.0140 

24 

555.85 

549.92 

526.62 

513,52 

237.3 

813.7 

0.696 

499.00 

.0159 



TABLE m. COUBVSTOR SIC PARAMETEHS ^OR COMPUTER. 

DBimiZD OPERATING PGRiTS {GROUP ID) IN U, S, 
CUSTCftJART UNITB 


wn 

No, 

^t3 

F^ia 

^S3 

pisla 

pBia 

^±fl 

pmiSL 

^£3 

Op 

’^tsx ' 

»a 

Ib/sec 

% 

Ib/6r 


19 

37,39 

36,97 

35.41 

34-51 

267-5 

1079.7 

9.829 

435,5 

,0117 

30 

45.61 

45.20 

43.43 

42.51 

3D9.3 

1123,4 

11.428 

403,4 

,0118 

22 

54.42 

53 .39 

51.87 

50.62 

351,7 

1237,0 

12,935 

607,1 

.0130 

23 

63,22 

64.55 

61.91 

60.41 

402,9 

1345.7 

.15.651 

783,2 

.OKQ 

24 

30.62 

79.76 

76.38 

74,48 

446.7 

1496,7 

19,173 

100*1 

,0159 


TABLE IV. COMBUSTOR RIG PAHAMETERS FOR OFF-DESIGN AIRFLOW OPERATING 
POINTS (GROUP IV) IN INTERNATIONAL SYSTEM OF UNITS 


RUN 

NO. 

^t3 

kpa 

**3 3 
kpa 

tax 

kpa 

^sfl 

kpa 

T 

t3 

°C 

T 

tex 

W 

a 

kg/sec 

kg/hr 

H,Ar 

f a 

% 

14 

373.69 

371.14 

361.97 

357.14 

176.0 

597.3 

4.896. 

195.7 

.0111 

75.5 

21 

376.86 

373.62 

360.60 

352.87 

172.3 

598.1 

5.749 

229.6 

,0111 

88.7 

IS 

373,24 

367.00 

340.80 

327.29 

177.5^ 

604.7 

8.006 

324,8 

,0113 

123.5 

16 

374.90 

371.4G 

363.90 

361.76 

171.8 

— 

4.878 

— 

— 

75.5 

17 

373.28 

366.31 

344.39 

337.77 

172.6 

— 

8.104 

— 

— 

123.5 

26 

555.78 

549.44 

534.96 

523.27 

228.7 

690.8 

7.139 

315.7 

.0123 

74.9 

27 

553,37 

549.78 

529.10 

516,41 

228.8 

687.1 

8.421 

369.1 

.0122 

88.4 

25 

622,94 

61G.25 

602.39 

594.25 

243.6 

748.4 

7.783 

379.7 

.0136 

75.0 

30 

622. IG 

618.18 

604.18 

599.29 

245,1 

— 

7.795 

- — 

— 

75.0 


30 


622. IG 


75.0 



TABLE lY,’ CCjMBUSTOR. RIG PARAMETERS FOR OFF-DESIGN AIRFLOW 
OPERATING POINTS (GROUP W) IN U, S, CUSTOMARY UNITS 


RDBI 

No. 

P 

t3 

psia 

^s3 

paia 

^tex 

psia 

^Efl 

psia 

T 

t3 

°F 

^tex 

«a 

Ib/sec 

Ib/far 


% 

14 

54.20 

53-83 

52.50 

51.80 

348.8 

1107.2 

10.795 

431.5 

.0111 

75.5 

21 

54-66 

54.19 

52.33 

51.18 

342.2 

1108,5 

12.675 

506.2 

.0111 

88.7 

15 

54.28 

53.23 

49.43 

47.17 

« 

342.5 

1120.5 

17.652 

716.0 

.0113 

123.5 

IS 

54-23 

53,88 

52.78 

53.47 

341.3 

— 

10.754 


— 

75. S 

17 

54.14 

53.13 

49.95 

48.99 

342,7 

— 

17.867 

— 

— 

123.5 

26 

80.32 

79,69 

77.59 

76.62 

443.7 

1275.4 

15.740 

695.9 

.0123 

74.9 

27 

80.55 

79.74 

76.74 

74.90 

444.0 

1268.8 

18.566 

813.7 

.0122 

88,4 

25 

90,35 

89.67 

87.37 

86.19 

470.5 

1379.2 

17.159 

837.0 

.0136 

75.0 1 

30 

90,24 

89.66 

87.63 

66.92 

473.1 

— 

17-186 

— 

— 

75,0 1 





TABLE 

V. COMBUSTOR RIG PARAMETERS FOR OFF-BESIGK FUEL-AIR RATIO 

OPERATING POINTS (GROUP V) IK INTERNATIONAL SYSTEM OP UNITS 

RUN 

NO. 

^3 

kpa 

^33 

kpa 

^tex 

kpa 

^sfl 

kpa 

T 

t3 

°C 

T 

tex 

°C 

W 

a 

kg/sec 

kg/sec 

W^Ai 
f a 

£ 3. 

% 

12 

374.52 

370.45 

356.04 

348.87 

172.0 

395.2 

6.407 

129.9 

.0056 

50 

13 

373.63 

369.28 

351.77 

319.57 

172.1 

801,6 

6.373 

389.5 

.0170 

152 

28 

554.61 

547.03 

522.48 

511.72 

231.0 

473.1 

9.491 

211.1 

.0062 

50 

1 29 

553.30 

545.03 

514.90 

495.73 

229.2 

888.4 

9.587 

629-4 

.0182 

148 




TABLE V. COMBUSTOR. RIG PARAMETERS FOR OFF-DESIGN PtIEL-AIR RATIO 
OPERATBia POINTS (GROUP V) IN U, S, CUSTOMARY UNITS 


RUN 

No. 

psia 

Ps3 

psia 

^fcex 

psia 

^sfl 

psia 

^t3 

Op 

^tex 

°F 

Wa 

Ib/aec 

Mf 

Ifa/hr 

Wf/Wa 

Wf/frJa 

% 

12 

54.32 

53.73 

51.64 

50.60 

341.7 

743.4 

14.125 

2B6.5 

.0056 

50 

13 

54,19 

53.56 

51.02 

49.35 

341.3 

1474.8 

14.050 

858.6 

.0170 

152 

28 

80,44 

79.34 

75.78 

74.22 

447.8 

883.6 

20.925 

465.4 

.0062 

50 

29 

80.25 

79.05 

74.68 

71.90 

444.6 

1631.2 

21.136 

1387. 5 

.0182 

148 





TABLE VI, COMBUSTOR R|G P^iBAMBTERS FOR OFF-PESIGET INLET 
temperature OPERATING POINTS JGROUP VIJ IN V* S , 
CUSTOMARY UNITS 


RUN 

No. 

Pt3 

psia 

^3 

psia 

^fceic 

psia 

®sfl 

psia 

^t3 

°F 

°F 

Ib/sec 

Ib/hr 


A*^t3 

la 

54.31 

53.73 

51.53 

50.25 

273 ,3 

1046.7 

14.329 

574, e 

.0111 

-66.5 

11 

54.17 

53.38 

50.75 

49.33 

440.5 

1202.9 

14.299 

57G.9 

.0112 

100.7 




DATA REDUCTION AND ANALYSIS 


Description of Data and Reduction Equipment 

Reduction to One-Third Octeve Band, Dynamic Pressu r e Levels - 
The recorded, noise signals were played hack through a Hewlett- 
Pacliard 8054A Real Time Audio Spectrum Analyzer, coupled to a 
Digital Equipment Corporation PDP-8 Data Processor* The audio 
spectrum analyzer consists of 36 one -third octave band filter sets 
and a slow rms detector with characteristics conforming to the re- 
quirements set forth in International Electrotechnical Gcmmission 
Standard "Precision Sound Level Meters'l ISC 179 (1973}„ The 
dynamic range of the audio spectrum amplifier is 40 dB, An analog- 
to-digital converter on the data processor translates the output of the 
audio spectrum amplifier filter sets to equivalent discrete voltage 
levels with an accuracy equivalent to + , 5 dB, The data processor is 
programmed to sweep a specific number of one-third octave bands at 
a rate of 42,8 bands per second for a set number of sweeps. During 
each sweep the data processor transforms each one- third octave band 
equivalent dynamic pressure level to a dynamic pressure and stores these 
values as a rvumong sum for each band. At the end of the set number 
of sweeps, the program determines the average dynamic pressure, 
calculates the dynamic pressure level and applies the specific input 
correction value given for the attenuator settings, all for each one- 
third octave band. The program then prints out on a teletypewriter 
and on punch tape the energy average one-third octave band dynamic 
pressure levels for the record. 

Reduction to Narrow Band Dynamic Pressure Levels « The 
recorded signals were then played back through a Nicolet Scientific 
UA6B Spectrum Analyzer and Nicolet Scientific 1015 Spectr\xm 
Averager and plotted on grid paper by an X-Y recorder. The 
spectrum analyzer digitizes the input signal and computes the 
frequency domain transform in 500 discrete lines. The rate of 
sampling depends upon the band width /sampling duration setting. 

The spectrum averager computes a running average for each of the 
500 discrete lines for each sample sets, the number of samples being 
predetermined. After the spectrum averaging has been completed, 
the output feature of the averager is activated to produce an X-Y 
plot of the stored spectrum average values. 

Mode of Analysis 

One “ Third Octave Band Data - Each probe record for each 
data point was reduced to obtain the average of 100 one-third octave 
band dynamic pressure levels. Tabular listing of these c3ata are con- 
tained in Appendix A and graphical plots in Appendix B, 

These tables and plots represent the average 100 sweeps by the 
data processor of the real time audio spectrum analyzer. In several 
instances the spectrxm range exceeded the dynamic range of the audio 
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spectrum analyser. For these runs* a second pass was requii*ed to 
obtain the spectrijm pressure levels below the -40 dB range point. 

The input attenuator was readjusted to bring the remaining part of 
the spectrum into the dynamic range of the analyzer. 

The tabular listing of the one-third octave band pressure levels 
were transferred to cards and fed into an IBM 360 computer. 

Correction values (Table VH) supplied by NASA were then added to 
these spectra to generate graphical plots of the one-third octave band 
pressure levels. 

Narrow Band Data - Narrow band pr assure levels were obtained 
for each probe and. run point. Narrow band, 0 to 2000 hertz, data 
are contained in Appendix G, The narrow band X-Y plots represent 
the spectrum average of 256 samples of 500, 40 hertz wide bands. 

Allowance for Correlation Analysis 

The data v/as recorded on 25, 4 mm (l-inch) magnetic tape to 
facilitate correlation analysis. All probes used the same head stack 
on the tape recorder, 3h addition, a 1000 Ha signal was simultaneously 
placed on each channel to allow any head skew error between the record 
and playback tape recorders to be determined. 
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TABLE VII* LIST OF ONE-THiRD OCTAVE BANE PRESSURE 
LEVEL CORRECTION FACTORS 


Combustian Chamber 

257.9-312.3 

373.6 

447.5-555.0-620.5 

haiet Prossure 

l^a 

kpa 

kpa 


(37.4- 45. 3J 

(54.2] 

{64.9 - 80,5-90,0) 


psia 

psia 

psia 

Frequency* Ka 

Correction Facto 

rs, dB 

re 20 micropascals 

SO ■ 

3.7 

4,2 

4.7 

63 

3.7 

4.2 

4.7 

60 

3.7 

4,2 

4.7 

100 

3.7 

4.2 

4.7 

125 

3.4 

3.9 

4.4 

160 

2.8 

3.3 

3.6 

200 

1.8 

2.3 

2.8 

2S0 

.9 

1.4 

1.9 

315 

.7 

1.2 

1.7 

400 

1.4 

1.9 

2.4 

500 

1.6 

2,1 

2.6 

630 

.5 

1.0 

1.5 

800 

2.3 

2.8 

3.3 

1000 

2.9 

3.4 

3.9 

1250 

2.8 

3*3 

3.8 

1600 

3,7 

4.2 

4.7 

2000 

4.0 

4,5 

5.0 

2500 

3.2 

3.7 

4.2 

3150 

2.9 

3.4 

3.9 

4000 

3.5 

3.9 

4.5 

... .... 1 
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APPENDIX A 

TABLES OF 1/3 OCTAVE BAND 
PRESSURE LEVELS 


Group I (Table I) 
Group H {Table H) 
Group ni (Table m) 
Group IV (Table XV) 

Group V (Table V) 
Group VI (Table VI) 


Runs 2, 3, 6A, 6B, 6C, 7, and 10 

Runs 1, 4, 5, 8, and 9 

Runs 19> 20, 22, 23, and 24 

Runs 14, 21, 15, 16, 17, 26, 

27, 25, and 30 

Runs 12, 13, 28, and 29 

Runs IS and 11 
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YF 102 OPERATING POINTS 

GROUP I RUN NUMBER 2 


INLET PRESS =256 ,3 

KPA«37-2 PSIAI, 

COMB EXIT 

TEHP=526,8 

DEG C( 980- 

DEG F), 


AIR FL0W=A.92 KG/SEC{iO-9 #/SEC), 

FUEL FLOH = 

179. KG/HR C395. #/HR) 



FREQ PROBE 

NO. 1 

2 

3 

4 

5 

6 

H2 








ONE-THIRD 

OCTAVE BAND PRESSURE 

LEVEL OB RE 

- 20 MICROPASCALS 

50,0 

133.3 

130.5 

126.3 

132,8 

130.5 

141.8 

63-0 

133.0 

129.5 

126.2 

133*6 

132 -0 

140.7 

80.0 

135.4 

134.2 

134.1 

137-8 

137.3 

140.3 

100.0 

136.2 

134.9 

135.9 

140-6 

140.0 

141-9 

125.0 

135.9 

135,1 

136.7 

140-4 

139.7 

143,5 

160.0 

133.6 

131 .9 

132.8 

137.4 

136.B 

146-9 

200-0 

133,6 

132.6 

134.6 

138.4 

138-1 

146.0 

250.0 

134.1 

133.9 

136.3 

139.6 

139.9 

138. 2 

315.0 

136.3 

137. C 

139.5 

142.6 

143.2 

143-5 

400-0 

136,2 

137.2 

140,2 

143.8 

144.0 

139.7 

500.0 

134.6 

135.4 

138.2 

141.9 

141-8 

139,6 

630.0 

132.6 

133.6 

136.7 

141.7 

141-8 

139.9 

aoo.o 

132-8 

133.9 

138.8 

143.4 

143.6 

140.0 

1000-0 

131 .5 

133.7 

137.1 

139.6 

140.8 

141.1 

1250.0 

131.3 

134 .2 

135,8 

336.8 

140.2 

142.6 

1600.0 

130.6 

133.3 

133-7 

137.6 

139.0 

141.2 

2000.0 

131.9 

132 .t 

132,8 

137-7 

138 -7 

142.8 

2500. 0 

131,5 

130.7 

132.2 

137.6 

137,3 

144.2 

3150-0 

132.2 

132.9 

132.8 

137,4 

136 -8 

142.8 

4000.0 

132.1 

136.3 

132.4 

136.1 

136.3 

141,6 


OVERALL PRESSURE 

LEVEL, DB 

RE 20 MICROPASCALS 



147.6 

148. C 

149. C 

1*^3. 0 

153.1 

155.8 





YF 102 GPEFATlhO Hi 1Mb 
GRDLF I 

INLFT fRLiS=3l2-^ PilA), 

AIR FL0H = i.90 KG/bLtUJ.O 1^/btC), 


FRLt FRUbL 
HZ 

50.0 
63-0 
30-0 

100. 0 

125. C 

160,0 
2Q0-0 
250-0 
315-C 
-^ UO.O 

500.0 
630-0 
800-0 

1000. 0 

1250.0 

2600.0 
2000-0 
2500-0 

3150.0 
9000, Cl 


r - iO . 1 

DNL-IH] K 
133-2 
I3J.9 
135, f 

1 3 (j € 9 
137-3 
139-9 
135-2 

135.5 

2 35 - 9 
135.2 
1 35 , t 
139.9 
1 39 ,6 

133.0 
13^.5 
131 .t 

133. 1 

132- 9 

133- t 

133.5 


KUfi RUNblR 

~d 



COMB iXI7 

TLPP=550,9 

DEG C(I023- 

DEG F ) , 


FUEL FLOW 

=221. KG/HR C9BB. JF/HR) 



'1 

« 

3 

9 

5 

6 

OCTAVE. BAhC FkESSURE 

LEVEL OB RE 

- 2D F«1CRDPASCALS 

130-7 

126.9 

l?2-6 

132-6 

132-7 

13C*. 9 

127.0 

139.2 

139.9 

131-6 

J 39 • 7 

1 39 . 3 

13b-3 

138.8 

130.3 

135-2 

135.7 

190,9 

290-9 

131.7 

iJo . 7 

13b , 9 

191 ,9 

192-9 

135-1 

133-5 

139-6 

139-1 

139-5 

138-7 

139.3 

i3b.e 

190,5 

191-3 

138.9 

135-b 

135.9 

191.6 

192. B 

129.9 

139,2 

192-9 

195.2 

195-7 

139-9 

139.0 

192 .9 

195-7 

196-7 

131-9 

137.3 

19C-9 

193-8 

199-5 

130-9 

135.3 

13b. 1 

192.7 

199,0 

131-3 

1 Z*'5 . 5 

190.5 

199-P 

295.6 

131-3 

135-0 

13E .6 

191-0 

192.9 

133.0 

1 35 , 6 

137-h 

190.3 

192.9 

139.B 

139-9 

I 35 .9 

13E-7 

191-3 

132.8 

13? ,9 

139,9 

liF-5 

190.8 

139.8 

132 . 2 

133-R 

137-9 

139-3 

136-B 

1 39 - 2 

1 39 -9 

137-8 

13R-0 

135-P 

I ?7, 9 

139-3 

136,7 

136-9 

138-5 


O 9 

«ig 

* T > Q 


2Vl K;.IL F Rt bbUi-.L L L VE L , 
19V. C iV«.-5 150.5 


DH hE 20 KICRDFASCALS 
155-9 


195-0 



VF 102 liPEri-iTING 

6RCLP I RUN NUHLER 6A 

INLET PRtSS=37^.0 KPA(t.^t.3 PSIA), C0Ki3 hXIT TEP-P=e00»5 DEG CU113. DEE F), 
AIR FLDW=fc-48 KG/5tC(l^+.3 tf/SEl ) » KIEL FLnw=261. KC./HR(575o ^/HR) 


FRLQ 

PRLDL NU. 1 

? 

3 

4 

5 

6 

Hi 

0NF.~7H1FI. 

OCTAVE 

BAND PR tS SURE 

LEVEL 08 

RE. 20 MICRDPASCALS 

50.0 

133-b 

D.C 

327-a 

139.7 

233.6 

134-B 

63.0 

133.7 

0.0 

127.7 

139-9 

135.4 

133-4 

80.0 

j 3o.4 

0.0 

135.7 

141.9 

140. 1 

131.6 

100.0 

137.6 

D.O 

1 37,5 

143-2 

142.3 

131.8 

125.0 

13&-5 

0.0 

140.7 

144-4 

144-4 

136.2 

160.0 

136.6 

D.O 

137-2 

142-1 

141. B 

140.0 

200.0 

136.4 

0,0 

138.4 

142.6 

143.0 

140.7 

250.0 

237.4 

C . 0 

140.6 

143.8 

144.5 

132.9 

315.0 

139.3 

0.0 

143.4 

145.6 

246-5 

135-6 

400.0 

140-1 

0-0 

144 .1 

146-B 

14B-1 

134-5 

500,0 

136.2 

0.0 

142.1 

145.2 

145-9 

130-7 

630.0 

135.5 

0-0 

139,3 

143.6 

145-2 

132.3 

800.0- 

136.1 

D.O 

141 .4 

145-5 

146.5 

132-8 

2000.0 

134.3 

0.0 

I39.H 

141 .6 

144-0 

132.2 

1250.0 

1 34 . 3 

0-0 

1 39, B 

141 -2 

143-8 

135-6 

1600.0 

133.0 

c.o 

136-9 

139,2 

142-3 

132.B 

2000.0 

134.3 

D.O 

135.8 

139.0 

141-7 

133-7 

2500-0 

134-2 

C - 0 

135,1 

138,7 

140.1 

134-3 

3150.0 

135.4 

0-0 

135-e 

13B.8 

138. 9 

134.9 

4000-0 

136.2 

0-0 

135-7 

137-9 

137.7 

134.5 


LVl K/ 

150.5 

U PRIS 
0.0 

SlJkt U VEL , DB 
152-4 

RE 20 KICROPASGALS 
156.0 156,7 

148.5 



(jO 
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Yf 102 DFEKATING I'DIMS 

GRliLP 1 RUN NUh'BER 6B 


SNL£7 PR£SS=373.fc 

KPAt54.2 PSIA) » 

CDKB EXIT 

TLMP=618.7 

DEG cm 46- 

DEG F)f 


AIR FL0W=6.40 KG/SECCln^l «/SE.C), 

fUEL FLOW 

=261. XG/HR<575. #/HR) 



FRtQ PKLbi. 

NL. i 

2 

3 

4 

5 

6 

HZ 








GNE-lHlKt 

[fCTAVL HAND PRESSURE 

LEVEL OB RE 

-20 micrdpasgals 

^0-0 

133.7 

130.2 

126.7 

140.6 

132.6 

133-8 

63*0 

1 33 . P 

129.8 

127.2 

140.9 

134-4 

132-9 

80.0 

13c. 1 

134.8 

134.6 

142-2 

139-1 

130.3 

100-0 

137.2 

136.3 

136.3 

143.0 

141*2 

130-5 

125.0 

136.4 

13H.3 

139-6 

143-9 

143.4 

134.8 

160.0 

136.6 

135-9 

136.6 

142.3 

141.1 

138.B 

200.0 

136.2 

136.2 

137.7 

142.3 

142.1 

140-4 

250 .0 

137.5 

13B.1 

139.6 

143.4 

143-9 

132-2 

315*0 

139-4 

140.4 

142.5 

145-1 

145-7 

134.7 

400.0 

140.0 

141-0 

143.9 

145.7 

147-1 

133-9 

500.0 

138-0 

138-6 

141 -6 

144.6 

145*3 

129.3 

630.0 

135.5 

136.4 

130.8 

142.8 

144-7 

131.2 

8 00.0 

13fc.5 

137.6 

140.9 

144.8 

146-6 

131.1 

1000.0 

134-2 

136.7 

139-4 

140,9 

143.6 

130.2 

1250.0 

134.5 

137-4 

139.2 

139-B 

143-5 

134.D 

1600.0 

1 33.2 

135.7 

136.1 

137.1 

141.2 

131.5 

2000.0 

133. B 

134.9 

134.8 

136-4 

139.7 

130.2 

2500.0 

133.7 

133.4 

134.0 

136.3 

136.9 

129.0 

3150-0 

135.7 

137.3 

135.1 

137.6 

137.9 

129.2 

4000*0 

136.6 

141 .6 

135,4 

138.1 

138-6 

130-2 


DVl KA 

LL PRISSUKL LEVEL, DB 

RE 20 KICRDPASCALS 



iSC.5 

151.5 

351 .ft 

155-5 

156-9 

147.0 


%% 


ttJ 
G XP' 


YF 102 DPfcRATlMG KDlhU 

GRliUP I RUN NUMBER 6C 

INLET PfchSS^aT'i.? KPAC^^«3 PSiA}* COMB EXIT T&MP=600.8 DEG CdllS. DEG F>* 
AIR FLOW-6.4^8 KG/SECU4.3 ///SEC), FUEL FLDK=26I- KG/HR(575. #/HR) 


FREC 

PROP}: NU- 1 

2 

3 

4 

5 

6 

HZ 

OHE-IHIKD 

IICTAVE BAND PRESSURE 

LEVEL DB 

RE. 2D HICR0PASCAL5 

50.0 

133. 

129.9 

126.1 

13B.4 

132-4 

133.6 

63.0 

133.6 

129.7 

126.2 

13B-6 

233.8 

132.B 

80-0 

13C.1 

134-e 

134.3 

140.9 

13B.6 

130.5 

100-0 

137-2 

136-4 

136-3 

142-i 

240.9 

130.3 

125.0 

138-5 

138.4 

139-6 

143.5 

143.1 

134.7 

160.0 

136.7 

136.3 

136.7 

141.9 

141.0 

139.0 

200.0 

136-2 

136.3 

137.7 

242.1 

141.7 

140.7 

250-0 

137-5 

138.4 

140.2 

143.3 

343«0 

132.5 

315.0 

139-3 

140.7 

142.7 

144.9 

145-5 

135,1 

^00-0 

1^0. i 

141.2 

1^3.0 

145-8 

147-1 

134.5 

500-0 

136.0 

13D.9 

14] -6 

144.4 

144.9 

129-7 

630.0 

135.5 

136.7 

136. B 

142-8 

144.2 

132.3 

8C0.0 

136.4 

137.7 

141.0 

144.8 

146-3 

132.1 

1000.0 

134.3 

136. e 

139.3 

140.8 

143.1 

131.9 

1250.0 

134-4 

137.5 

139.3 

139.8 

143.2 

136.3 

1600-0 

133-0 

135-6 

136.2 

137-0 

14 0.9 

132.9 

2000.0 

133-6 

135.1 

134.8 

136.4 

139.5 

135.3 

2500.0 

133.4 

133-6 

134.2 

136-5 

13 6. B 

235-8 

3150-0 

135.7 

137.5 

135-3 

137-7 

137. 7 

137.6 

AOOO.O 

137.1 

141.9 

135.7 

13B.6 

138. 4 

136.4 


OVER/. 

150-5 

LL PRLSSUKL 
151.7 

LEVEL, Dfl 
151 .8 

8E 20 MICRDPASCALS 
155- S 155.7 

148-7 


o 


YF 102 DPERATINO POINTS 

GKCLf I RUM NUMBER 7 


INLET PRtSS=^^b.l 

KPA 165-0 PSI A) , 

COMB EXIT 

TEHP=603-9 

DEG C(1119- 

DEG F) , 


AIR FLDPJ=i?-00 K&/SEC(17-6 #/SE£ ) , 

FUEL FLOW 

=306. KG/HR £676. 



FREQ PRGfct 

NQ. 1 

2 

3 

4 

5 

6 

HZ 








OhiE-THlRG 

UCIAVL BAND PRESSURE 

LEVEL DB RE 

. 20 HICROPA 

iSCALS 

50.0 

135-5 

132.9 

130-4 

140.7 

135-0 

145.9 

63.0 

135.7 

132.0 

129.1 

141.2 

136.4 

145.2 

eo.o 

137-b 

135.9 

135,9 

142.9 

140.4 

142.3 

100.0 

139.3 

136.0 

138.2 

144.2 

142.8 

142-7 

125-0 

l^i0.2 

139.5 

141,1 

145.5 

145.0 

146.7 

160.0 

139.0 

137-9 

13S.5 

144.0 

142.9 

150-7 

200-0 

138.7 

136.0 

139.6 

144-5 

144.2 

152-6 

250.0 

139.6 

140.0 

141.9 

145-9 

146.1 

144.B 

315.0 

1A1.5 

142.6 

145,0 

147-9 

148.4 

146.9 

400-0 

142. A 

143-5 

145.2 

14B.3 

149-4 

146.5 

500*0 

140-4 

141.0 

143.4 

147-1 

147.8 

141.8 

630.0 

13fa.O 

138.6 

141,1 

145.3 

146-9 

144.2 

600 -0 

13fc-9 

140.0 

142.9 

147.3 

149.0 

143.B 

iOOO-0 

136.5 

2 36.6 

141 .2 

143.6 

146-0 

142.6 

1250-0 

137-2 

139.7 

141, B 

143.1 

146-3 

146.9 

1600.0 

1 35.4 

13E .3 

139.1 

140.4 

144.4 

144.4 

2000.0 

136.0 

137.7 

137.8 

139,6 

142. B 

143.2 

2500.0 

136.3 

136.1 

137.2 

139-4 

140.9 

142.2 

3150.0 

137-L 

139.2 

136 ,6 

140.7 

141-5 

142.4 

4000. C 

13fa.9 

143.4 

139-5 

141-3 

142.1 

143,0 


OVtKAlL PKESSUPl LIVEL, DB RE 20 MICR0PA5CRLS 
152.5 153.7 153.9 157.7 15B.^ 


159.5 



YF 102 UFLKATIMO f DIMij 

GkGLP I KUN NUMBER 10 


INLEt PRESS 
AIR FLCW=S. 

=553-A KPA{30-3 PSIA), 
53 i<G/SEt(21-0 «/Sr:C), 

COMB Exn 
fUEL FLOW 

TEHP=693.1 DEG CClZaO. 
=423. KG/HR(932. #/HR) 

DEG F>* 


FREO 

HZ 

PRUEL 

NU. 1 

DNE-THIRD 

2 3 

OCTAVE BAND PRESSURE 

4 

LEVEL DB RE 

5* 6 

- 2D HI CRO PASCALS 

50-0 


137.2 

134.2 

131 .5 

141-T 

136.2 

137.5 

63.0 


137-^ 

133.5 

130,3 

142.0 

136.9 

137.6 

80 .>0 


139.0 

136.8 

136.4 

143.5 

141-4 

134.5 

100 oO 


1^1-1 

139-9 

139.8 

145-3 

144-3 

134-4 

125-0 


1-^1. C 

140.9 

142.3 

146.7 

146.4 

137.5 

160.0 


140.9 

140.3 

143 .0 

145.6 

145.0 

141.6 

200.0 


140.2 

139.6 

140.6 

145.3 

145. Z 

144.B 

250.0 


141.4 

142.0 

143. B 

147.4 

147.9 

139,1 

315.0 


142-6 

143.5 

145.8 

14B.6 

149.6 

136-7 

400-0 


144.5 

145.5 

147.1 

149-8 

151-0 

139-7 

500.0 


142.4 

143-0 

345.1 

148.8 

149,4 

133.3 

630 -0 


13V-5 

140.6 

143.0 

147.0 

143.4 

136.2 

800-0 


140.4 

143 -7 

144.3 

14B.9 

150.5 

136-9 

1000.0 


13b. 2 

140.6 

142.7 

145.8 

14 T. 7 

133-6 

1250*0 


139.2 

141.9 

143-9 

145.5 

34e.4 

139.2 

1600.0 


137.3 

140. 5 

141 .3 

142.B 

146.2 

136.7 

2000.0 


137.9 

139.8 

139. B 

141.9 

144-7 

135.3 

2500-0 


1 38 -4 

13B.2 

139.2 

141-6 

242.8 

134.8 

3150.0 


140.2 

141.3 

140.6 

142.9 

143.6 

135-2 

4000.0 

O P 
td 

141.7 

145-7 

341.7 

143.7 

144.4 

135-6 


OVER ML PRESSURE LEVEL » D0 RE 20 MICRDPASCfttS 
OH Ibb.O lttr*3 lb5,b 159»2 IfeO.O 


151.3 


l^ 




I 


ZLKL] 


lULil = 


^UlL 
GKLLF II 

I Kb A 137 


ijplkaum nnwis 


AIR 


^G/SlCtXO.9 


f;/ SLC ) * 


J-UB L 


rtUN MJHCt'R 
iXn 

FLOVS= C 


XO/HRt 


FKB 

HZ 


PKlM M-i. 


50 

63-C 

BO.O 

iOO^O 

160. 0 
2C0.0 
250-C 

313.0 
/jOO-0 

500.0 

630.0 

aoo.o 

iOOO.C 

1250.0 

1600 .0 
2000.0 
2500.0 
3150-0 
ii-OCO .0 


1 


GKL- IH U I 
132-1 

132.2 
132. A 
134-3 
1 3i - » *' 

131-*^ 

131 -A 

131-1 

130,7 

130,6 

1 30 . 2 
130,2 
1 30 . i 
13U.1 
l3l.'-0 

130- 0 

131- 2 
130.^ 

132- 0 
1 32.1 


iCtAVL RtHO 

X 4..3 • ^ 


12^1.1 
12B-^ 
12H -7 
12C.A 
121-0 
121-7 
12B .7 
12V .7 
13C-3 

131 . 1 

131.2 

131- 5 

132.3 

132 - t 

133- 3 

132- 7 

1 it • 1 

130. A 

133- 1 
I3t-^ 


122 .7 
1 2A .3 
123.5 
i: A ,0 
12A -8 
125 .3 
127. A 
l2b-0 
129.0 
129.9 
131.3 
132 -3 
131, e 

132.1 
131-0 
i-l-7 
1-1-3 
132 .0 

i3l .7 


..VI 6. 

1A5 .A 


PktLSUFt 
1^1 -t 


Lt VfcL , 
1 • ' 3 « 2 


UEG C( 255. DEG F) » 
C. «-/HR) 


A 


5 


level OB RE 
133-1 

133.6 

133-6 

13A.A 

13A.9 

135- 5 

136- 0 
137.1 
137.6 

137- 9 
137-6 

137.8 
137-8 
136-5 
136-A 

135.9 
136-A 
136-1 

136.1 

135.2 


20 


HlCHl.P 


131.1 
131.5 

132.2 
132.7 

133.2 
13A-2 
13A-^ 


135-3 

135.5 


135.7 

135.9 

136- 6 

137- 7 

137- 7 

138- 5 
13t-A 
137. A 
135.3 
134.7 
133.2 


Df f 
1^»9.5 


6 

ASCALS 

122-5 

120.5 

119.3 
118-1 

120.3 
118.9 
llA-7 
1 1 7.6 

115- 5 

. 119-0 

118-9 

116- 2 
120-1 

117.2 

119.2 
119.7 
121.1 
120.9 
121-6 
12A.3 


134.5 


/thl hUEL f LLU UPEKAllNL HINTS 



OkU-P ii 


RUN NUMBtk 

4 



iNLfcT PkilS 

S^312.b KPA{45-4 PSIA), 

UJMB EXIT 

T£HP=146.5 

DEG C( 296. 

DEB F)f 


AIR FLGN=f^ 

.94 K0/StCU3 

. I /;/SECJ, 

FULL PLUW= 

0. KG/HR ( 

D. #/HR) 



FRt Q 

PH i L ML. 

1 

1 

3 

4 

5 

6 

H2 










DNE-TH IRl 

OCTAVE BAND PRESSURE 

LEVEL DB RE 

- 20 MiCROPASCALS 

^)0.0 


132 .E 

I3C .4 

124.9 

134.0 

333.5 

124.6 

63.0 


132.6 

129.4 

123.4 

134.3 

134.1 

122.6 

ao.o 


123-0 

130-3 

126,2 

134 .6 

134.4 

122.7 

100. C 


1 . ;• 

12‘*.9 

125-2 

135.3 

134.6 

121.3 

125. U 


13^.0 


124.9 

135.4 

134.9 

122-2 

160.0 


13^.9 

129.P 

125.9 

136.1 

135.5 

122-0 

200.& 


1 32 o 4 

32'9„t 

126.5 

136.5 

135-9 

13 8.0 

250 .C 


132 -2 

130.7 

128.6 

137-2 

136-9 

120-5 

315.0 


1 32 . 1 

131 .3 

129-5 

137-9 

137.3 

117-7 

400 .0 


13^.3 

132.4 

130.^ 

13B.5 

137-8 

121.2 

500.0 


131. > 

132-5 

131.1 

138.1 

137.7 

122.5 

6J0-C 


131,7 

i32.7 

132-4 

136.4 

138.0 

121-0 

boo.o 


132-2 

133.7 

133.7 

13B.7 

139.0 

327-0 

lOCO.O 


I3i .3 

1 33 - 1 

133.1 

137-4 

139.0 

125.2 

1250.0 


i 3i .*< 

134.7 

133.6 

137. B 

140.1 

127.1 

1600.0 


131.1 

134.1 

133-2 

137.3 

139.7 

129.1 

2000.0 


132.6 

133.6 

133.5 

137.B 

139,2 

133.0 

2500.0 


13^ .4 

131 .f 

133.2 

137.7 

136-5 

134.2 

3150.0 


I 3 . 4 

134-0 

134.1 

137.6 

135-3 

136-9 

4000.0 


1 3^ . H 

137-7 

134.1 

336.7 

134.5 

140.1 



. VI h i 

LL PRL55UM 

LLVEL, DB 

EE 20 MICBDPASCALS 




1 4t .i 

147.2 

144. t 

150.4 

150. 4 

144-3 



2LKI FUU fH.K UPtKATINl K1N7S 

&KUIF II KUN NUHBEK t 

INLET Kj Al:>^.> I SIA), COMB EXIT TEMP ^171. 6 DEt C( DEE F) ? 

AIR FLCh=C.4^ KC/SELU^.2 /s/SLD, FUEL f-LOw= C. KG/HR( D* ft'/HR) 




ERE Q 

PKOlE NO. 3 

1 

3 

9 

5 

6 

hZ 

OtJE-THlKE 

OCTAVE 

BAND PRESSURE 

iEVEL DB 

RE. 20 MICPDPASCALS 

GO.C 

1 32 . f 

C - 0 

124.9 

123-0 

3 34-7 

124-4 

63-C 

133.3 

C-0 

125-0 

139-2 

135.2 

121-7 

60.0 

133.6 

0-0 

123.9 

13B.7 

135-7 

121.5 

iOO.O 

1 3J.6 

0.0 

126.4 

137-8 

136-3 

120-5 

125.0 

133-5 

0.0 

125.7 

139.5 

136,4 

121.5 

160.0 

133.3 

0.0 

126.0 

136,0 

136.9 

122.9 

200.0 

132.8 

c.o 

125.6 

191 .9 

137.5 

117.2 

250. C 

13^ -5 

0,0 

126.9 

232.3 

13B.3 

120.6 

315.0 

1 32 . 9 

O-C 

i29.I 

139-9 

136.7 

117.9 

400.0 

13j.^ 

D.C 

1-1.2 

138.8 

139-1 

123.1 

5C0.0 

1 33 

c.o 

131 .4 

139.0 

139. I 

123-7 

630. C 

1 3^ . 0 

C .0 

131.0 

135-9 

139-4 

121-6 

a 00.0 

134. Cl 

D.C 

155.1 

139-6 

340.3 

126-4 

1000.0 

1 3j.6 

o.c 

135.3 

139.9 

140.3 

125-5 

1250-0 

13^ 

D.C 

134.0 

13E.7 

141.4 

126.0 

1600.0 

13. .3 

0.0 

134.3 

138. 9 

191-0 

128.4 

2000. C 

1 3j! . 0 

c.o 

139 .5 

139.2 

14D-2 

130-6 

25CO.O 

1 3^ - 2 

0,0 

133.7 

192-3 

137.6 

133.9 

3150.0 

1 33.9 

c.c 

133.9 

116-3 

136.5 

134-2 

40CO .0 

13*./ 

0.0 

135-7 

13b-7 

135.6 

1 39.2 


■; V I h i I L 


I kr 

t ,(■ 


l.ivtl, D6 hE 2D FICROPASL4’. S 
lub.t lGl-7 151^8 


143-3 


2 A I . 1 


/i 


inlet 

AIR PLCV. = 


PREL 

HZ 

bQ.O 

63*0 

BO.O 

100-0 

125-0 

160-0 

2C0-0 

250*0 

315*0 

itOO -0 

& 00-0 

630-0 

800-0 

1000.0 
1250. C 
1600-0 

2000.0 
2500-0 
3150-0 
^ 000*0 


.FEKAT iNt t i INIS 


PUI I S OlV - 
OkLlP II 
= A 46 .E KPA ( 6 ^-b 
jA KC/it Xt 17-5 ?-/SEC. ) s 


Ph I H Hi - 


KUN NUHBtK t : 

CWB tXII ■ U « 1 P = 203.2 IE ■ 
ruiL aow = 0 . Kb/HRC b - 


' F). 


i 

OKt.-lH U L 
13H -t 

134 - 5 

135 - t 
130-C 
135.‘> 

1 3t> . 0 
135- 1 
1 35 - 1 
135-5 
1 3 c- • i 

135- »- 
131.5 

136 - 2 
135.1 
131-5 
1 34.6 
131-* 

1 35 - 7 
13/-^ 
13v-.t 


LOT AVI 
131 .6 
1 30 . 0 

131- T 

132 - ? 
132-1 

132- 7 
1 j j ; » C 

133- 9 
13 A -6 
135*7 

135- 7 

136- 2 

137- 7 
137. A 
136 -4 

37-6 
^7-3 
13^ -7 

1 h t • 9 


band PR ls sure 


1 ; 

r 


12 B -'i 
126*4 
128-1 
128.2 
127.3 
128-4 

128.7 

130.7 
132=4 
132-B 
1 33.7 
135.0 
136-2 
136-1 
136.6 
136.3 
VU .5 
156.5 
1 -b-2 
139-2 


level DB 

137-7 

137- 7 
13&-3 

138- 9 
139.4 
140.6 

141 .5 
142*6 
143-4 

142 .6 
142*6 
14 c .1 
142*0 
140.4 
140-2 
139 = 1 

138- 6 

139- 0 

140- 9 
141 -6 


5 


i?P 20 hicropascals 


136. 

136, 

137. 
137. 
13&. 
13B- 
139. 

140- 

141. 

141- 
141- 
141- 

142. 
142. 
144- 
143- 
142. 

138- 

139- 
139. 


7 
9 
6 
9 
3 
9 

3 

4 

1 

5 
1 

5 
9 
4 
0 
4 
2 

6 
0 
7 


: VI P 


150-5 


.■a FKlbSUFt LtvtL . D « i-E f 

jtj^r 148. C 


126-B 

123.2 

124.3 
123-7 
123.5 
123-7 

119- 9 
123-3 

120- 7 
122-1 
126-0 

125- 5 

125.8 

126- 0 

123.9 
126-7 
126.4 

126- 4 

127- 2 
131-0 


139-9 


oi 




itn Hit L f-Lltn E!P£KA7INt-. KIMS 
GKLIP n 

INLU PKhSS = 35^*..t TSIA)* CG.MB 

AIR FLCK=V.62 KC/^SLC(^1.2 r./SLU, fUh L 


kUN MUH&tR % 

EXIT TEHP=232*A CP6 Cf ^50 
fE0k= C. KG/HR ( 0, #!/HR) 


FRU, M . i 

HZ 


f 0*0 
63 *0 
HO.O 
ICC.O 
l?5-0 
160.0 
200*0 
230-C 

315.0 

^ 00.0 

500.0 

630.0 

600.0 
iOOO.D 

1250.0 

1600.0 

2000.0 

2500.0 

3150.0 

^ 000. 0 


ONL-IH ih'l 
135.H 
13t..l 
13c, t 
J3T.3 
137 - I 
137.*+ 

137.2 

137.2 
137.5 
137- 
137.^ 

137.0 
1 3 t » C 
130.7 

137.3 

130.1 
137. A 

137.5 
13 V .1 

150.5 


K.TAVL EvAkD PRESSURE UV'EL DB RE 

133.1 129.2 13t.4 

132.5 J27.3 133,9 

133.2 126.6 139.4 


133.9 

133.6 

134.3 

134.3 

135.2 

136.3 

137.3 
137-4 

137.7 

139.5 

139.1 
J4C-2 

139.6 

139.2 
137.5 
14C.C 
144.1 


129.4 

126.4 
129.1 

129.7 

131.7 

133.7 

134.0 

134.6 

236.1 
137-6 
137.3 
13B.2 
137-7 
136.0 
137.9 

139.7 
140.6 


139- 7 
139.9 

141.0 

141.8 

143.4 
144-3 

144.9 
144.2 

143.5 

143.7 
141-9 

142.1 

140.9 
14D.7 

140- 9 

142.7 
14 3.5 


DEG FS , 


6 


. 2D MiCRDFASGALS 

137-7 

12Bi6 

138-1 

126.6 

13B.7 

125.4 

139.3 

225,0 

139.5 

124-2 

240.1 

127.0 

14D.8 

121-5 

141.9 

1 24-5 

142.4 

122-6 

142-7 

123.2 

142-3 

126,5 

142.9 

127,7 

144.2 

126-3 

143.6 

127.0 

145.5 

S24-2 

145-4 

S27.1 

144-4 

226.3 

141-6 

225.9 

142, B 

127-1 

142,3 

129.2 



IVll-Kl FRL SSUkE level, DD kE 20 PICRDPASCALS 

149.3 155.5 155.6 


140,5 



.LFJNi..' ^um:. 

:.r ; Lf II i f I’f' NUH'FK is 

INLET PkL / .;• K1 A(j7.-* F'M/J, LUMi EXIT LEG CtlOjO*. DEG P?» 

AIR FLUk = **.St p(/GlC{ 9,h f^/lLlJ, ( UP L F'LUk=l -E. KG/HR (sI6, 



LRU 

P?< i. . 

! 9 i 

0 


H2 


IGf-[>MM 

i CIAVL 




I31-< 

i X 7.2 


t>3 .0 


13l-r 

127.. 


HO-C 


1 3.; - ' 

13. .2 


lrtO-0 


1 3S . t 

i 3 1 . 3 




Ibt.H 

1 . 1 


ie. 0.0 


13. 

131 ,f 


^co.o 


13r.S 

134 


2S0.G 


1 33.' 

13S.S 


315.G 


ly-... 

13 1 . 


^CO.O 


I3L-S 

I3t .7 


GOO.G 


1 33. / 

J JS.P 

o o 

630 . L 


133 

1 3. . !. 

b uO -0 


Jji.t 

133. 1 


ICOO-C 


1 3c . . 

131 .f 

B§ 

l^^O.O 



133.1 


16GC.G 


1 2v * <■ 

j:*i .A 

s> ^ 

^000*0 

2GG0.C 



3 3L . 7 
i..'F .S 

£ Q 

S ^ 

31t»0 .0 


131 

1 3/ • 7 

AGOO.G 


I / 

i:-L-. 1 



LVl L . 

i L E RE 3 




lAt.r- 

IS 7 . 7 


J ^ 5 6 

HAND FKiSGJkE I EVIL DP RE- 2d rif RE PASCALS 


1.1 .0 

133.6 

12t.? 

130.1 

123.7 

13^ .3 

130.5 

12R.2 

131-7 

136.9 

135.5 

I2f:.2 

133 .7 

13 S .0 

13E.1 

128.3 

13G.S 

139.B 

139.1 

131.3 

1 31 .V 

137.6 

136.3 

135.e 

133.3 

137. P 

137.1 

135.9 

13G.P 

139.5 

139-3 

12 7.B 

137.7 

1^0.6 

I50.S 

131.5 

I3B.7 

IA2.0 

252-5 

129.6 

137-S 

1AD.9 

150-6 

126-5 

I ?S .S' 

135.8 

150.0 

126.7 

137.3 

151.4 

152.1 

126.7 

J?G.l 

137.1 

136. B 

126.9 

13S.0 

III. if 

liB.l 

1 32.1 

131.1 

133.G 

135.9 

I28.b 

J2S.S 

133.5 

135.3 

131-5 

J2S.3 

133-5 

131.5 

132.3 

1 2 S . 7 

13 5-6 

132-6 

133.5 

119.^ 

135.2 

133,2 

I 36.5 


Ll.iRF LEVEL, DB PE ?0 PlCRDpASCflLS 

lE-l-^ I5I-? 


U1 U4 O' O' *— C3 ^ O' O' Cl C» ^ CO IJJ M' 




CO 


CUt^UTbK MMNEti L'l-tKATir-i fLlNU 

CKLLf in f'Ur. MJhtCK 2c 

INLET K.LA(^t:--6 rSIA)» COKEi tXil TEMP = t06.3 CE& C(1123. DEG F)t 

AIR FLCW = '>.i8 KG/SEC (ll.'i *»/SEC), PULL fL0h=?3v. KG/HR{'iS3« S/HR) 


FKLC 

HZ 


30-0 
fc3 «Cf 

80.0 

100.0 

125.0 
160-0 
200-0 
250-0 

315.0 
400. C 
500-0 

630.0 

600. 0 

1000.0 

1250.0 

1600.0 
20C0.0 
2500-C 

3150.0 
4000. C 


PRt n Nl . 113 


6 


DM— 1 Hi Ft 

DCTAVL 

dAND FRESSUkE 

1 3-^ - 3 • 

121. F 

123.3 

133-0 

32b. t 

124-3 

135.0 

133.4 

132.7 

135.7 

134 

134-4 

13/. C 

136.9 

137.9 

13h.4 

133.9 

134.0 

134.0 

134-C 

134-7 

135.1 

135-9 

137.1 

137.0 

13P.3 

139-7 

137. F 

I3t -9 

140.6 

135.4 

136.6 

136.9 

133.2 

134-4 

135-8 

133-(v 

135-1 

136-6 

131-5 

134-7 

136.6 

131 . 7 

135. C 

1 36 . 1 

135.9 

133-1 

133.0 

131-. 

132-4 

131 -6 

1 30 -V 

131 -0 

130.9 

13J.2 

J 35 . i 

131 .6 

134-1; 

13^.6 

131.4 


LEVEL DB 

RE. 2D K1CRDPA5CAL5 

135.4 

12 9.6 

131.1 

135*8 

133-5 

129.7 

138-4 

136.5 

128*5 

139-8 

13B-3 

128.0 

141.4 

141-0 

132-4 

139-5 

13B.4 

136.2 

139.4 

139-0 

137.B 

140.7 

14D-7 

129-4 

14 2.2 

34^2.5 

132-5 

143.4 

144-3 

131-6 

142.0 

142.3 

127-4 

140-6 

141.6 

129-4 

142-4 

143-5 

129. B 

138.2 

140.5 

129.2 

137.0 

14D-3 

133-0 

134.5 

136. 1 

129.7 

134.2 

135.5 

132-1 

134.3 

133-5 

132-4 

135-6 

134.5 

134-4 

135.4 

135. 3 

136-1 


rVtP;LL PRL^i.Ut'l LlVtL, 
14...^ 149.3 149.0 


Dti PE 20 KICR0PASC4LS 
152-7 152-9 


146-0 


iRIGmAL PAGE IS 
IF POOR QUALITY 


o o 


COKUTIK CaiNtL OftkATirt, fDINTf 

inlet PR£i5=37?>,2 KPMs* pct^ i ^ NUHBtR 2.2 
AIR FLLW...a7 KL/SLCn.J ./SEC); lucf 

CD I r . ‘ 


FRI Q 
HZ 

63#0 

60.0 

100.0 

125.0 

160.0 
200.0 
250*0 

315.0 
^ 00.0 
500-0 

630.0 

800. 0 
1000.0 
1250-0 
1600.0 
2000.0 

2500.0 

3150.0 

4000. 0 


PRLf t NL 


I 

ONE-THIKO 

134.1 

133.5 

135.5 

137.0 
I3b. 6 

136.6 

1 35.4 
137 .^ 

138-1 

139.8 

137.1 

134- 6 

135 - 4 

133.4 
133 . 

1 3^ . V 
1 32 . 3 
1 3^ . 3 

134.5 

13{..3 


2 

OCTAVE 

130.1 

129.5 

133.8 
13t.l 

138.9 
136-5 

135.6 
13E-2 
139-6 
14C-9 

138.2 

135.9 
136-9 
136. C 

136 . 5 

134.6 
133 -fc 
1 33 . t 
l -*6 . 6 

141.3 


BAND PRESSURE 

125.1 

125.2 

133.2 

136.0 

140.1 
137-2 
136-9 

139.9 
141 .3 

142.6 
141 .3 

135.1 

140.6 

138.9 
1 36 . 9 
1 35 .2 
1 33 a h 

133.1 

133.6 
133.6 


LEVEL DB 
135-9 
136*4 
13B.8 
141*2 

143.6 

141.6 

141.0 

143.0 
143.9 

145.2 

144.0 
142*5 

144.2 
140*5 

139.5 

136.6 
1 ^ 6.3 

136.3 
137.5 
13i -3 


.3 

.9 

,5 


.0 


RF- 20 NICRCPASCAIS 

131, 

132. 

137. 

240. 

143. 

141. 

141, 

143. ; 

144., 

146*; 

144. ; 

143,: 

245.: 

142. 

142. 

139.' 

137.' 


135. 

136 . 
136. 


.4 

,2 

.5 

,9 

1 


MICRDP4SMLS 
154.5 isii.b 


133, 

132*3 

130.2 

129.6 
133.9 
137.8 

140.7 

134.1 

133.1 

135.3 

126.7 

131.8 

132.0 

130.1 
136*7 

132.6 

335.7 

136.8 
138, D 
239-6 


148,5 


tfs. 

\0 


tn 

o 


COhtUTE K LI MNr U DPE K 1 NC 
ill 

IWLET ^7 KFALOb-^ FSU}, 

AIR FLOW = 7,10 KG/SEC(irj.7 ^/GtU , 


RUK FUHBtR 25 


COMB ixn nMP = 729»8 DEC* C(1396. 
FUEL EL0K=33fc. KC/HRi789- ^»/HR) 


DED F)i 


FREC 

HZ 

50.0 
63.1) 

80.0 
100-0 

125.0 
160-0 

200.0 
250-0 
315-0 
4CO.O 

500.0 
630-C 

800.0 
1000-0 

1250.0 

1600.0 
2000.0 
2500.0 
3150-0 
<;»000-0 


PkLBf. NU. 


1 


3 


A 


6 


UNE-IHIK l-UAVt BAND PRESSURE LEVEL DB RE 

127.6 13S-6 


126-7 


136-8 




1J6-:S ijc -.1 

135.3 131-3 

137-1 135-3 

139-3 ' 13E.5 

1^0-5 1^0-7 

139.9 139.5 

l3La I3E-2 

190.1 191-1 

190.5 192-0 

199.3 193-7 

139.6 190.7 

137-1 135.9 

138.0 139.5 

135.9 13L.9 

136.9 139.3 

139-3 137.9 

135-0 136.7 

139-9 135.3 

137.1 139-0 

139-9 193-9 


1 37 - E 

193.9 

191.9 

195-6 

190.2 

199.3 

339.3 

193-3 

192.8 

195.8 

193.7 

196-2 

199.6 

197,3 

193.7 

196-3 

190-B 

199-7 

192.3 

196-3 

191 .3 

193.2 

192.1 

192.6 

13B.3 

135-3 

136.7 

13B.7 

135 -9 

138.7 

136.9 

19 0.0 

137.3 

191 .0 


20 HICROPASCALS 


139-3 

135.6 

139,6 

135-9 

139.2 

132.9 

192-9 

132.0 

195-9 

135,6 

193.9 

39C.0 

193-3 

193-6 

196.2 

138,9 

196.7 

133.5 

19B.6 

138.0 

196.8 

131-5 

195-9 

139.3 

197-7 

139-3 

195-1 

132.1 

195.9 

138.6 

192-5 

135.9 

190.9 

136-3 

13B-3 

13 7.9 

139-2 

139-5 

19D.2 

190-8 


UVLK^LL FRl-SSU^L LEVEL* 
152-2 lE/3-t IE 3.6 


D5 EE 20 MICRDPASCALS 
15b-8 157.9 


150-9 


OKiGINAI^ PAGE IS 
OF POOn QUALITY 


COl-!rUUK LHlNtU tJPLKATINt PClNTl. 


&KOLP III PUN NUKBEK 2^^ 


INLfcT Pftb 35 = 55^.*; KP&IfcO.fc PLU5, 

COMB IXH 

Tt HP=ei3.7 

DEG CU997. 

DEG F)i 


AIR FLCW=b.?0 KL/SLUi';) 

-2 i//SFUt 

fUIL flDH = 

999. K&/HR(««4^* #/HRl 



FRIO PMlllL M. 

1 

2 

3 

9 

5 

6 

HZ 








ONE-THIK 

DCTAVt BAND PRESSURE 

LEVEL OB RE 

» 20 MICR0PASCAL5 

50-0 

13/.1 

139.2 

129 .3 

191-0 

135.9 

137.0 

03.0 

137-1 

133-3 

127.9 

191-0 

135.6 

137-7 

80-0 

13b«A 

13t o? 

134. B 

192.5 

I9D. 1 

135-0 

100.0 

1^0-7 

19G.0 

139.3 

195-0 

193-7 

139.9 

125-0 

l^i-P 

191.7 

192o9 

197.0 

196-6 

136.8 

160-0 

1^1.5 

191 .7 

192 .6 

196.3 

196.0 

191.9 

200.0 


139.9 

190. B 

199-8 

199.8 

195.6 

250.0 

lAl-b 

192.9 

199.6 

197.5 

19B. 1 

193-0 

315-0 

1^2.1 

193-6 

195.3 

197-6 

19B.3 

139.2 

<^00.0 

]<t3.V 

195.5 

196-1 

19B.7 

15D-1 

190-1 

500.0 

1^1.7 

192.9 

195.6 

196-2 

19B.8 

139.5 

630-0 

139.3 

19C.b 

193.2 

196.9 

196-1 

136-7 

800-0 

139. a 

191.6 

193.7 

S97-6 

199-7 

137-0 

1000-0 

136-0 

190.6 

193-3 

195-9 

197.5 

139-9 

1250.0 

13t .7 

191 .7 

199 ,9 

199.7 

19B-0 

139-3 

1600. 0 

13t.9 

139-7 

190.6 

191.1 

199.9 

137-9 

2000.0 

137-G 

139-1 

13B.9 

190-9 

193.3 

135-8 

25C0-C 

1 36.8 

13 7.2 

1 38 . 1 

190-1 

19D.9 

135.3 

3150.0 

139.1 

19C .7 

139-3 

191.6 

191.8 

137.1 

^000.0 

1^1.2 

195.9 

190.0 

192.5 

192-7 

1 37-9 


IV f K 1 

lL FRLSSURL 

UVEL, Oli 

RE 20 FICPOPASC&LS 



1 59 . ; 

.7 

155.5 

1 5 B . 5 

159,3 

152.1 


tn 



tn 

|N> 


OFF DfcSIGN AIR FLOW OPERATING POINTS 


GROUP IV RUN NUMBER 


INLET PR£SS=373.7 

KPA(54.2 P51A)» 

COMB EXIT 

TEMP=597,3 

DEG C«li07. 

DEG F), 


AIR FLQN=A^90 KG/SEC{10.e #/5EC), 

FUEL FLOW = 

196, KG/HR {432. #/HR) 



FREO PROBE 

U7 

NO. 1 

2 

3 

4 

5 

6 

fiC 

GNE-THIRD 

OCTAVE BAND PRESSURE 

LEVEL D3 RE 

, 20 MICROPASCALS 

50.0 

131.3 

126-8 

122-7 

133-9 

12B-8 

129.4 

63.0 

130.8 

126.4 

123.8 

134.4 

130.0 

129.3 

80.0 

133.6 

132.2 

132.7 

137.4 

135.5 

127.5 

ICO.O 

134.6 

133.8 

134.5 

139,0 

133-0 

126.4 

125.0 

135.8 

135-9 

137-5 

140.6 

I4D.2 

130.4 

160,0 

132.7 

132.4 

133.1 

138.0 

136.8 

133.6 

200. 0 

131.5 

131-5 

132.7 

137,7 

136.6 

135.7 

250.0 

133.0 

133-8 

135.4 

139.3 

13B.5 

127-7 

315.0 

135.6 

136.9 

138,6 

141.0 

140.9 

132.3 

400.0 

137-7 

138.8 

140-5 

142.3 

143.0 

130-9 

500.0 

133-4 

134.6 

137-3 

140.7 

14D.5 

12'4.7 

630-0 

132.0 

133.1 

134.5 

138.9 

X39-0 

127.9 

800,0 

132-5 

133.9 

137.0 

140 .4 

141.4 

127.4 

1000.0 

129.9 

132.4 

135.0 

136.7 

133.2 

125-0 

1260.0 

130.3 

132-7 

134.7 

135.8 

137.6 

129.1 

1600.0 

129-0 

130.9 

131 .9 

133.8 

135.2 

126.4 

2000.0 

128.8 

130.4 

130.4 

133.7 

132.7 

126.2 

25C0-0 

129.3 

130-1 

129.0 

133.4 

130.2 

124.7 

3150.0 

131.2 

134.0 

12 R. 4 

134.6 

131.0 

125.1 

40G0.0 

133,1 

139-1 

128-2 

134.6 

132.1 

124.9 


OVERALL PRESSURE 

LEVFLt PP 

PE 20 MICRDPASCALS 



146.5 

147,7 

147.9 

151-3 

151.0 

142.8 


OFF DESIGN AIK FLGK OPERATING POINTS 

GROUP IV RUN NUMBER 21 

INLET PRESS=376.9 KPA(54.7 PSIA), COMB EXIT TEHP=59S*1 DEG C{1109- DEG F), 
AIR FLOH=&,75 KG/SECC12-7 #/SEC)» FUEL FtaH=230- KG/HR(506, 


FREQ 

PRUBE ND.. 1 

2 

3 

4 

5 

6 

HZ 

ONE-THIRD 

OCTAVE BAND 

1 PRESSURE 

LEVEL DB 

RE. 20 HICRDPASCALS 

50.0 

133.0 

128.8 

123.4 

133.9 

I3D.5 

132.3 

63 .0 

i33.2 

129.0 

124.8 

135.1 

132.3 

130.3 

80. C 

235.4 

134.0 

133,5 

138.3 

137.4 

129.5 

100*0 

136.7 

135.8 

135.6 

140.3 

139.9 

128-4 

125.0 

i37o8 

137.9 

13S.9 

142.1 

142.1 

132.9 

160.0 

135.4 

135.0 

135.3 

140.0 

139-5 

136.6 

200*0 

134.3 

134.4 

135.3 

139.7 

139.6 

13B.7 

250.0 

135.6 

136.5 

137.8 

141-4 

141-4 

130.3 

315.0 

137.4 

138.9 

140.5 

143.0 

143-3 

133.8 

400.0 

139.3 

140-5 

142.1 

144-6 

145-3 

133.2 

500*0 

136.0 

137.2 

139.8 

143.0 

143 .0 

127.5 

630.0 

134.1 

135.4 

136.9 

I4I.8 

142-0 

130-2 

800.0 

134.9' 

136.4 

139.4 

143.2 

144,1 

130-2 

1000,0 

132.6 

135.2 

137.5 

139,3 

14! .1 

129.5 

1250,0 

132.6 

135.6 

137.3 

136.5 

14D-8 

133.6 

1600-0 

131.5 

133.8 

134.2 

136.0 

13B.5 

130.4 

2000.0 

131.6 

2 33.0 

132.9 

2 35.9 

136.7 

133-1 

2500.0 

131.6 

132.1 

132.1 

135.8 

133-3 

133-5 

3150.0 

133.7 

135.9 

132.7 

237.0 

134.7 

135.9 

4000,0 

135-3 

140.5 

132.3 

137.6 

235.5 

136-7 


□VfcFALL PRESSURE 
146. a 150.0 

LEVEL, DB 
150.0 

RE 20 MICROPASCALS 
153.5 153.7 

146,8 


DFP DESIGN AIR FLOW □PERATING POINTS 

GROUP IV RUN number 15 J 

INLET PRESS=374.2 K.PA(54.3 PSIAK COMB EXIT TEHP=604.7 DEI? CCllZl. DEG F>, 
AIR FL0W=8.01KG7SEC( 17^7 #/SEC), FUEL FL0W=325* KG/HR C716^#/HR) 


FREQ 

PROBE NO. 1 

2 

3 

4 

5.\ 

6 - 

H2 








ONE-THIRQ 

OCTAVE BAND 

PRESSURE 

LEVEL DB 

RE* 20 HiCRdPASCALS 

50 iO 

136,8 

134.1 

131.3 

139-8 

136,1 

134,6 

63*0 

136.B 

132.9 

128,8 

139.9 

136.7 

135.2 : 

60*0 

136. 4 

136.3 

135-9 

142,0 

140.9 

134.3 

100*0 

139.6 

137.7 

137,4 

143.0 

142. B 

134.4 

125.0 

140.0 

13B.8 

139.7 

143-9 

144-1 

137.0 

160.0 

138.9 

137.4 

137.6 

142.5 

l42*6""' 

141.7 

200.0 

139.5 

139.0 

140,4 

144 -2 

145-2 

143.4 

250,0 

lAb.l 

140.4 

142.2 

145,0 

146-9 

136.2 

315^0 

142.6 

144.0 

146.4 

148.6 

isi.o 

137.5 '■ 

'400.0 

142.7 

143.7 

145.7 

146.7 

150.6 

136.8 

500.0 

140 .-6 

141 .0 

143,2 

146.6 

14B.5 

132.8 

630,0 

138.2 

136 . B 

141.4 

144.3 

147 .5 

134,2 

800,0 

138.8 

139,8 

144.1 

147.2 

150,2 

135.6 

1000,0 

136.9 

139,0 

141.5 

143 ,2 

147.0 

133.7 

1250,0 

137.4 

140-0 

141.8 

142.7 

147 .1 

137.7 

1600,0 

135.9 

138.9 

139.2 

139.6 

145.2 

136.2 

2000*0 

136.4 

13B.7 

138.1 

138.6 

143.9 

135.2 

2500.0 

136.9 

137.0 

137.6 

13B,0 

142,3 

134.2 

3150.0 

13B.4 

139.7 

138,9 

138.7 

143.4 

134.8 

4000.0 

139.0 

143.6 

139.8 

139.1 

143.3 

135.0 


OVERALL PRESSURE 

LEVEL, DB 

RE 20 HIGR0PASCAL5 



153,6 

154.1 

154.4 

157.2 

159.5 

150.2 


OFF 

DESIGN AIR FLOW GPERAT ING 

POINTS 






GROUP iV 



RUN NUMBER 16 



INLFT PRESS=37^-9 KPA<54.2 PSIA), 

COMB EX 

IT TEH P-171.8 

DEG €( 341. 

DEG F) , 


AIR FLOW 

=4^88 KG/ SEC (10 

.8 #/SE£)s 

FUEL FLUW^ 0. KG/HR( 

0. #/HR) 



FREQ 

PROBE NO- 

1 

Z \ -'-: 

3 ■ 

4'- ■ ■■ 

■■ ‘ ' 

; ^ '■ 

HZ 










dne^third 

QCTAVE 

band Pressure 

LEVEL DB RE 

. 20 HiCRI 

IpASCALS 

50*0 


130.6 

125.4 

119-5 

131.5 

129.1 

117.9 

63-0 


130.3 

125.2 

119.4 

131.9 

129.4 

■ 116.7 

80-0 


130.3 

125.9 

121.2 

132.5 

130.0 

114.4 

100.0 


130.3 

126.6 

121 .7 

133.5 

130.9 

113.4 

125.0 


129.6 

126.9 

122.3 

134-1 

131 .1 

116.1 

160.0 


129.3 

127.3 

123*3 

135,1 

131.9 

lie. 6 

200. 0 


128.7 

127.5 

123.6 

135,5 

132.1 

112,1 

250.0 


126.5 

128.4 

125.5 

136.4 

132.7 

115.4 

315.0 


128.4 

129.1 

126.9 

136.5 

133.2 

113.2 

GG.0 


128.3 

129.7 

127,6 

136.2 

133.7 

116.1 

500-0 


127.7 

129.2 

128.3 

135.3 

133.5 

119.3 

630.0 


128.0 

129,6 

129.1 

135.2 

134.5 

112.6 

800-0 


129^C 

131.7 

129.9 

135.3 

135.2 

117.2 

1000-0 


12Y.4 

130.9 

129.0 

133*7 

135.4 

116.7 

1250-0 


126.5 

131.4 

129-3 

133.9 

136.0 

117.4 

1600.0 


128.2 

130.4 

128.6 

133.5 

134.0 

119.6 

2000.0 


128.1 

129-8 

12 8.6 

133-7 

131 -0 

120.3 

2500.0 


126.7 

129,6 

127 -7 

133.2 

127.4 

120.8 

3150-0 


130.8 

133.7 

127.4 

134.1 

12B.3 

120.9 

4000.0 


132.9 

13B.7 

126.9 

133.5 

129.9 

123.5 



OVERALL PRESSURE LEVEL, DB 

RE 20 HrCRDPASCALS 




143.3 

144.8 

140.1 

147.7 

145.9 

132.5 



OFF 

DESIGN AIR FLOW OPERATING POINTS 





■ -'rr 

GROUP IV 

RUN NUMBER 17 



INLET PRESS=373.3 KPA(54.1 PSIA), 

COMB EXIT 

TEMP*172.6 

DEG C( 343. 

DEC F).# 


AIR FLOW 

=8.10 KG/SECU7.9 f/SEO^ 

FUEL FLOW 

= 0. KG/HR ( 

. 0. #/HR) 

- . ' 

; ... _ . 

FREQ 

H2 

PROBE NO. 1 

'2 

3 

4 

5 

6 


ONE -THIRD 

OCTAVE .BAND PRESSURE 

LEVEL Lu RE. 

20 NICROPASCALS 

50.0 

135.2 

132.7 

‘ 129.6 

140.2 

136.9 

127.9 

63.0 

135.7 

131.9 

126.5 

140.4 

137.3 

125.6 

60.0 

136.2 

132.5 ' 

128.9 

140.5 

137.7^ 

124.5 

100.0 

136.7 

133.0 

128.5 

140.6 

13B.1 

124.5 

125.0 

136.7 

132.9 

127.5 

140.9 

138.3 

124.3 

160.0 

136.6 

133.5 

"“128.0 " 

141.5 

139.1 

124.9 

200.0 

136.5 

133.5 

128.5 

141,7 

139.B 

120.4 

250.0 

136.5 

134.5 

130.9 

142.7 

141*1 

123.2 

315.0 

136.5 

135.2 

132.1 

142.8 

141.7 

121.0 

400.0 

137.0 

136.0 

132.7 

143.0 

142.0 

123.3 

500.0 

136.7 

136.3 

133.7 

142.3 

141.6 

127.3 

630.0 

136.4 . 

136.7 

135.0 

141.0 

142 .3 ~ 

124.7 

800.0 

137.2 

13B.3 

136.4 

141.0 

143.4 

127.3 

1000.0 

136.1 

138.1 

136.4 

140.2 

14j».6 

125.7 

1250.0 

136.4 

139.0 

137.2 

139.9 

143.7 

124.6 

1600.0 

135.3 

I3B.6 

136.9 

138.3 

144.0 

125.8 

2000.0 

135.0 

138.3 

136.9 

137.5 

143.2 

126.0 

2500.0 

136.7 

136.0 

136.8 

137.1 

141.4 

125.6 

3150.0 

138.0 

139.1 

138.4 

138.9 

141.7 

126.5 

4000.0 

136.5 

142.9 

139.6 

140.1 

142.2 

126.1 


%% 


OVERALL PRESSURE LEVEL 
151.9 152.0 l<»e.^ 


DB RE 20 MICROPASCALS 
15A.3 154.7 


139. R 



DESIGN AI 

R FLOW OPERATING POINTS 






;-rORCUF 

IV 

RUN NUPBER 

26 



iKLET PRfc SS=553 . 8 

KPA (80.3 PSI A), 

COMB EX n 

TEMP=690.8 

DEG C( 1275. 

DEG F), 


A3R FLGK 

= ? . 14 K G/ SE Cl 15 .7 # /SECi r 

FUEL FLOW = 

316. kg/hr 1 696. # /HR } 



= ■ FREQ - 

PROBE 

NO. • ; 1 

: -'.I' ' 

3 

* ■ 

■■■ . ■ 4>- ■ 



i ; HZ 










ONE-THIRD 

0 CTAVE BAND PRESSURE 

LEVEL DB RE 

. 20 HlCRdPASCALS 

50.0 


-133.7 

130.4 

125.2 

134.8 

■'132.4-.. 

135.0 

63.0 


■ 133.7 ■ 

130.0 

125.7 

■ 135.5 ■ 

133.4 

133-3 

00 a 0 


135.9 

134.5 

133.8 

139.1 

133.4 

131.8 

IGO.O 


138.9 

138.6 i 

130.2 

142.6 

142 >2 

129.1 

125.0 


139.4 

139. B 

141.4 

144.9 

144 .B 

134.2 

160.0 


136.1 

138.4 

13 9.4 

142.9 

142,0 

138. 1 

200.0 


135.7 

135.6 . 

136. B 

141.1 

140.9 

141.3 

250.0 


137.5 

138.4 

140.3 

143.7 

143.5 

135.6 

315.0 


128-8 

140.2 

142,1 

144.7 

.144.7 

133.9 

-400.0 


142.8 

144.4 

145.3 

147.3 

147.7 

137.8 

500.0 


138.1 

139.1 

141.7 

145.5 

145.0 

. 128.8 

630.0 


135-9 

137.5 

139.1 

144.1 

143.4 

131.4 

800-0 


137.1 

138.7 

140.9 

145.4 

145,5 

132.0 

1000.0 


134.0 

136.8 

139.1 

142.2 

142.7 

129.0 

1250,0 


134.7 

137.4 

140-2 

141.8 

142.9 

134.5 

1600.0 


133.1 

135.7 

136-9 

139.2 

140.2 

131.5 

2000.0 


133.2 

134-9 

135,4 

139.0 

13B-1 

132.0 

2500.0 


133.0 

134- 0 

134.2 

138.5 

135.3 

131,6 

3150.0 


135.4 

137.4 

134.6 

139.3 

136.1 

133 .4 

4000.0 


138.1 

142.9 

134.1 

140.0 

137.2 

134.1 



OVERALL PRESSURE 

LEVEL* DB 

RE 20 MICRDPASCALS 




150.5 

152.3 

152.3 

155.8 

155.5 

148.0 


OFF DESIGN AIR FLL3H OPERATING POINTS 

GRCUP IV RUN NUMBER 27 

INLET PRESS=555.4 KPA(80.6 PSIA), COMB EXIT TEMP=687,1 DEG CC12G9- DEG F|, 
AIR FL0Vi=8.^2 KG/SEC(18,6 #/SEC), FUEL FLDN=-369, KG/HR{81A. #/HR) 


FREQ 

PROBE NO. 1 

2 

3 

4 

5 

6 

KZ 

ONE-THIRD 

OCTAVE 

BAND PRESSURE 

LEVEL DB 

RE- 20 MICRDPASCALS 

50,0 

136.2 

132.9 

127,7 

140.1 

134.4 

136.5 

63.0 

136.2 

132.5 

127.4 

140.4 

135,3 

135-4 

80.0 

137.6 

135-7 

134.4 

142-1 

139-6 

132.9* 

100.0 

140.0 

139 . 3 

138.6 

144.2 

143.1 

131.7 

125.0 

140.7 

140.5 

141.7 

145.8 

145.5 

135.8 

160.0 

139.6 

139.5 

140 -i 

144.3 

143.9 

139.8 

200.0 

138.2 

137-9 

138.7 

143.4 

143-2 

143.2 

250,0 

139.6 

140.4 

142.1 

145.4 

145 -6 

137.3 

315-0 

140.7 

142,2 

143-9 

146.3 

147.0 

135.3 

400.0 

143.5 

145.0 

145-7 

148-0 

149 .3 

138.8 

500.0 

140.8 

141,6 

143.9 

146-6 

147.4 

131,2 

630.0 

137.8 

139.3 

141-2 

144,8 

145.1 

134-1 

800 .0 

139.2 

140-8 

142-6 

146-5 

14B.1 

134.0 

1000.0 

136.6 

139-2 

141.3 

143.1 

145-^ 

131.9 

1250,0 

137.3 

140.3 

142.3 

142.8 

146.0 

137-4 

1600.0 

135.5 

138.6 

139-2 

139.6 

143,4 

134.4 

2000.0 

136.1 

137.8 

137.8 

138.9 

141.8 

134.1 

2500.0 

135.8 

136.1 

137.0 

138.8 

139.2 

133.7 

3150.0 

138-1 

139.4 

138-2 

140.0 

140-0 

135.1 

4000-0 

140.5 

144 -4 

138.8 

141.3 

141 -1 

135.6 


OVtRALL PRESSURE LEVEL, DB RE 20 MICRDPASCALS 
153,1 154.4 154.0 157.2 157-B 


149-8 



OFF DtSIGN AIR FLOW OPERATING POINTS 

GROUP IV RUN NUMBER 25 

INLET PRESS^622*9 KPA(90.4 PSIA)* CDM6 EXIT TEHP-748.4 DEG C (1379- DEG FI, 
AIR FLDH= 7-78 KG/SEC(17.2 #/SEC), FUEL FLDN=3ao, KG/HR(837. #/HRT, 


FREQ 

PROBE NO. 1 

2 

3 

4 

5 

6 

HZ 

ONE -THIRD 

OCTAVE BAND PRESSURE 

level DB 

RE. 20 HIGROPASCALS^ 

50.0 

134.5 

iai.3 

126.4^ 

135-6 

132-8 

146.1 

63-0 

134.4 

130.9 

126-1 

136-1 

134.0 

144-6 

80.0 

236.3 

134.8 

134.0 

139.4 

139.7 

143.8 

100.0 

140.2 

139-9 

139.4 

143.7 

143-4 

141.2 

125.0 

1^0.4 

lAO-9 

142.4 

145.8 

145 ,8 

144.9 

160.0 

139.7 

140.2 

141.2 

144.3 

140 

148.6 

200.0 

136.7 

136.7 

237.9 

141.7 

141.7 

151.1 

250.0 

139.0 

139-9 

141.6 

144-6 

144-3 

148.3 

315.0 

139.5 

140.9 

142.4* 

145.0 

145.2 

142.7 

400 .0 

143.6 

145o2 

145.9 

147-9 

14B.1 

149.0 

500 .0 

139.3 

140.3 

142.9 

146,4 

145.9 

140-9 

630. G 

136. S 

138.5 

140.0 

144.9 

144.2 

142-8 

800-0 

137.9 

139 « 6 

141.6 

146.2 

145 .3 

143.7 

1000.0 

135.0 

237.7 

140-0 

143.3 

143.8 

140-8 

1250.0 

135-6 

138-4 

141.2 

142.7 

143.9 

145.5 

16GO.O 

133.9 

136.6 

137-7 

139.9 

140.8 

143-4 

2000-0 

134.0 

135.6 

136-3 

139.8 

13B-B 

142.6 

2500-0 

133.8 

134.8 

135.0 

139.3 

135.9 

142.5 

3150.0 

136.4 

138.3 

13 5.3 

140.1 

136.9 

143.6 

4000.0 

139.2 

143.8 

134.8 

140.7 

137.9 

144.6 


OVERALL PRESSURE 
151.8 153.3 

LEVEL, DB 
153,2 

RE 20 MICROPASCALS 
156-6 256.4 

158.9 


o> 

o 

OFF DESIGN Aik FLOW DPERATINC POINTS 

GROUP IV RUN NUMBER 30 

INLET PR ESS =*622^2 KFA(90.2 PSIAJ^ COHB EXIT T&MP=245»1 DEG C< 473. DEG F), 
AIR FL0W=7.80 KG/SEC(17.2 ^^/SEC}f FUEL FLaW= 0- KG/HR( 0. #/HR} 


FREQ 

PROBE NO. 1 

2 

3 

4 

5 

6 

HZ 

DNE -THIRD 

OCTAVE BAND 

PRESSURE 

LEVEL DB 

RE. 20 HICROPASCALS 

50.0 

132.8 

129,0 

122,7 

135.9 

133.2 

123.2 

63 .0 

132.5 

128.8 

122.9 

136.5 

133.7 

122.4 

80.0 

133.1 

129.2 

124,4 

136,9 

134.2 

120.0 

100.0 

1 33 - 6 

130.1 

125,4 

137,9 

135.2 

118.9 

125*0 

133,4 

130,3 

12 5.6 

138.4 

135.4 

119.4 

160.0 

133.2 

131,0 

126.6 

139.4 

136.0 

123^0 

200.0 

133,0 

131 .0 

127.2 

139«4 

136,2 

117-9 

250.0 

132.9 

131.9 

128.9 

140.0 

136.7 

120.6 

315.0 

133.1 

133,1 

130-8 

140.1 

137. 5 

119.2 

4C0.0 

133.3 

133-9 

131.5 

139,9 

13B,.2 

119.4 

500.0 

132.6 

133.7 

132.1 

IBP. 6 

137,3 

123.2 

630.0 

132.4 

134 .0 

133-1 

13B.0 

13B.4 

124.2 

800.0 

133,6 

136,2 

134.4 

138-6 

140,5 

123.4 

10GG.0 

132,1 

135-5 

133,4 

136.5 

140.2 

127. G 

1250.0 

132-9 

136.1 

134.2 

136.7 

141 .3 

122.0 

1600.0 

132.5 

135.3 

133.4 

135.5 

139.9 

128.2 

20CO.O 

132.8 

134.5 

133.8 

136-0 

137,2 

128. 6 

25CO.O 

132.6 

133.7 

133.6 

135.8 

133.5 

129.6 

3150.0 

135.3 

137,4 

134.2 

137-2 

134,0 

129.7 

4000.0 

137.7 

142,2 

133.4 

138.6 

135,4 

133.2 


OVERALL PRESSURE 
147.7 149.3 

LEVEL, DB 
144.9 

RE 20 MICRDPASGALS 
151.3 15D.5 

140.1 


f-fF MS I Gh PULL TO AIR KA7If OPERATING POINTS 

GKCLF V RUN NUHBER X‘4 


INLET PRES 

5=375.5 KPA t5A.3 PSIAIt 

COMB EXIT 

TEMP =395. 2 

DE6 C( 743. 

DEG F) r 


AIR FL0R^6 

.Al KGyStC{14.1 ^i/SEC), 

FUEL PLDR= 

130. K.G/HR( 

2B7. If /HR) 



FRtC 

PRO EE NC. 1 

2 

3 

:4 


' 6 V 

HI 








ONE -THIRD 

OCTAVE 8AM0 PR E 5 SURE 

LEVEL 0B RE 

. 20 micropascals 

50.0 

133.3 

129,4 

125. 0 

141.2 

13 2-0 

126.3 

63.0 

133.3 

126.9 

124^1 

140.7 

133.0 

127-8 

80.0 

134.1 

131 .2 

129.7 

141.0 

135.1 

126.8 

100,0 

134.6 

132 - 1 

130.6 

190.9 

136-2 

127.1 

125.0 

13A.7 

132.6 

132.1 

140-6 

137. 0 

129.3 

160.0 

133.9 

131.6 

129.7 

139-9 

136.2 

133.7 

2C0.0 

133.6 

132.4 

131.5 

139-6 

137.4 

131.6 

25P-0 

139.3 

134.0 

134.3 

190.4 

139,1 

125.5 

315.0 

137.9 

138-4 

139.8 

143-3 

244.1 

132.3 

400.0 

137-1 

13b-l 

138. 7 

142.6 

143.9 

126.4 

500.0 

139-7 

135 .5 

136.2 

140.5 

141-7 

127-5 

630.0 

139.7 

135. e 

136.7 

141.2 

142.6 

126.1 

80 0.0 

1 34 . 9 

136.6 

137.1 

141.6 

143.4 

128.1 

iOGO-O 

133.6 

136.1 

137.2 

139.1 

141-9 

131.2 

1250.0 

13J.6 

136-9 

137.0 

136. 3 

142.2 

131.1 

1600.0 

132.9 

135.7 

135.4 

136-2 

140.9 

128.8 

2000.0 

133-6 

139.e 

134.3 

136.0 

139.3 

128.9 

2500.0 

133.9 

133,2 

133.7 

135.8 

136.4 

127.8 

3150.0 

I35-£ 

137 - 1 

125-0 

137.2 

137.6 

127.1 

4000.0 

136-5 

141 ,2 

135.1 

137.7 

13 0.1 

126.9 


DVfK/.LL PRESSURE 

LEVEL, DB 

EE 20 MICPDPflSCALS ; 



146-^ 

150.0 

148.4 

153.5 

153.3 

142.7 


o 

to 


i;f-h 1 1 1 lA I ILj i'Alli 

GKbLF V 

INLfcl HRt ‘->S=37i -t ) » 

air rLbi^ = f*37 Kt/StLCl^fl ^/LLCOj 


FRIG 

HZ 

63 -G 
bO,G 
1 DO -6 

160-C 

2C0.0 

250.0 

315.0 

^00. 0 

500.0 

630.0 

600.0 

xooo.o 

1250.0 

1600 .0 
2000.0 
2500.C 
3150.D 
^* 000.0 



PRI i t Ri. . 


1 

UNt-THl.sf 
1 3s . 2 
i 3 h . Z 
130.C 
137. 

1 39 - 3 
13^-9 

137.9 
139.7 

139.9 
190.3 
13fc-3 

130.1 

136.1 
1 35 . 1 
139.t 
1 33 « t 
13-J.7 
13-... 
139.7 
1 3^.9 


iPhRATIRo rriNTS 

kLIv NUf^tLR 13 

CURB EXIT TtMp-fcCl.6 DEO C(I9?:5, 
FUEL FLOW =3i 9. KG7HK CE59 . /HR) 


DEG F ) r 


6 


I VE r 


151 -/ 


ICTAVL PARC; fRLSE’JRE 
130.7 1/7.5 

12V. 9 1/^-? 

139.3 139.2 

13tr . D 2 36.3 

1^*0. V 

13P.6 139.9 

137.9 139.2 

19C.7 192.6 

191.3 193.3 

191.9 193-0 

139.2 192. b 

137.0 190.2 

137.6 191.6 

137.1 191 .9 

137. C 191. t’ 

13'. 9 136.5 

i:'C.? i:-9.9 

133.6 139.0 

137-6 135.1 

19: -7 135.2 

FKL tSUKL irVLLs 06 
,:.3 132.0 


LFVbL DB RE 

127.1 

. 1 : 37 -I 

139-7 
191 -f 
19 9.3 
193.7 
19 2-6 
195.6 
195.B : 

190.1 

195.6 
1*19.5 
195-7 
19 3.4 

112.2 
139.3 
13b. 7 
1 3 E - 5 

139.6 
139-6 


2D B I CRO PASCALS 


133.3 

133.6 
13B.6 
19C.9 

199.0 

193.6 

192.7 
196.9 
19 6.2 
197.2 
195-9 
196.9 

197.0 
19 5.1 
194.B 
192-0 
19D.0 

137.7 

136. 7 
3 39.2 


hL 20 MICROPASC&LS 
l*:b.l 156.B 


133.6 
135.2 

133.1 
131-5 
139-5 

139.7 
143.e 
13 9. a 

132.2 
136-B 
3 31.9 
133^9 

133.7 

13 1.7 
135.4 

139.0 

132.6 

132.1 

132.7 
132.6 


149-3 




ur-F DfcSIGH HftL lU AIR hATU 
GKOLP V 

INLET PRfc£S^55^i.t KPA PSIA) y 

AIR PL0W=9*A9 KG/SECt40-9 If/SLOy 


DPP RATI NO POINTS 

RUN NUMBER 2b 

COMB EXIT TtMP^^f 73,1 DLG C{ BSA 
FUEL FLnw=2 1 1 - KO/HR( AO£ . #/HR) 


DEG F) , 


FRLCl 

PKLbL NU- 1 

2 

3 

9 


■■■■■■ ^ 

HZ 

□NL-THlhC 

OCTAVE 

BAND PRESSURE 

LEVEL DB 

RE., 20 HICRDPASCALS 

50.0 

135-4 

132-6 

128.1 

130-6 

134.9 

133,2 

63-0 

136.0 

132.4 

127.0 

131-9 

136.1 

131.4 

80.0 

137.4 

134.9 

132.5 

136-2 

130.6 

130.9 

100-0 

138.4 

137-1 

135.5 

13B-9 

141-0 

130-3 

125.0 

l3b«4 

130.5 

136.0 

139.4 

141.4 

133.4 

160-0 

13£:.0 

135,7 

133.9 

137.1 

140.0 

137.3 

200-0 

137.4 

136.2 

135.6 

I3B.6 

141.5 

137-8 

250-0 

13L-0 

137,3 

137-7 

14D.0 

143.1 

12 8,8 

315-0 

140.E> 

141 .7 

143-6 

145-0 

147.9 

137-2 

400-0 

142,7 

144.0 

;^^45.i 

146.9 

149.2 

132.7 

500.0 

139-6 

14 0-0 

140.6 

143-0 

14 6.3 

131 .8 

630-0 

136.7 

1315*8 

J4I -I 

14 2.7 

146.4 

132. Q 

800.0 

140.1 

141*5 

•' ^141 .8 

14 4. B 

147. B 

132-7 

1000.0 

137.7 

139.9 

140.7 

141.4 

145.6 

135-2 

1250.0 

137.9 

140.7 

141.4 

140.9 

146.4 

136.5 

1600-0 

136.5 

139.7 

139-7 

338.3 

14 5-1 

134.1 

2000.0 

137-0 

139.2 

13B.3 

137.4 

143.8 

134-5 

2500.0 

137-1 

137,3 

137.9 

136,5 

3 41-5 

134-2 

3150-0 

1 3r. - B 

139.9 

139.0 

137.2 

142.3 

135-2 

4000.0 

140.6 

144.5 

139.5 

138.7 

143-2 

135-7 


CVLF/.tL F^RESSURE LEVEL, DB R5 ?0 MieRDPftSCALS 
lgE-9 1^2. B ISA. 2 157.6 147. P 




[iFF LLSK^h l UbL KJ AIF: KAIIL 
CKtuF V 

IKLET PkLi>S=55»j -2 KPA -3 FSIA)» 
AIR FLGFi= 9.?9 KG/SLt,{ . 1 


Li'DKtUNG PiaNTS 

RUN NUMBER 29 , 

COMB EXIT TFMP=B8&.9 UE& C (1631. DEG FJ » 
fUCL FL0tv=629- KG/HR (=5==^=^=*^ ** /HR) 


FRLC 

HZ 

90.0 

63.0 

80.0 

100.0 

125.0 

160.0 
2C0.0 
250. C 

315.0 
^00.0 
500-0 

630.0 

600. 0 

1000. C 

1250.0 

1600.0 
2000.0 
2500.C 
3150-0 

-«i 000 .0 


»T) 

o 

c 

c 


to 


§ 

12 

> 


Q 



Mb 


PKLL} NU- 


1 


3 


A 



CNL“ 1 H)RL DCIAVE BAND FRLSSURE 


136.0 139.6 131-9 

1 38 . 5 133.7 1 2 B - 8 

139-2 136-3 139.7 

191-7 190.5 139.7 

191.9 

191.6 192-6 193.2 

191.1 191.1 192.0 

193.9 199.9 195.6 

199-2 195. P 197-1 

19 6.6 197.0 

19^.9 199.0 196-5 

lfjO.9 19 2.2 195.0 

191-3 193.0 195.1 

190.2 192.0 199-6 

190.9 193.6 195-7 

136.3 191.9 192.2 

136.8 191-3 190.3 

136.6 139.0 139.6 

190-5 192.0 190.7 

193. t, 197-6 191.6 


lEl/EL DB RE. 20 MICROPASCALS 
136.0 

135.8 

139.9 

193.9 

195.6 

195.7 

199.9 

197.6 

198.7 

199.2 
19B-6 

196.9 
19B.0 
196.5 

195.9 
191 -9 
19D.B 

139.9 

191.2 
192-5 


13 6.9 
136.7 
190-2 
19 9-3 
1 96 - 6 

196.6 

195.7 
199.9 
150-7 
151.3 

150.1 

199.5 
151.3 

199.7 

199.8 

1 97. 1 

195.8 

193.5 
19 9.7 
195-6 


I ^ 

137.6 
137-6 

135.9 
137-6 
192-1 
19 6.B 

195.9 

136.6 

191.9 

136.9 
136,3 

139.9 
2 3 7.6 

190.9 

190.2 

136.2 

137.6 

139.3 

190.3 


OVtk/LL FRLS5URF 
3 57-7 


LEVEL, 

156.7 


DD 


RE 20 KICRDPASGALS 
15b -5 160-9 


153.7 


156.5 


OFF DESIGN COMBUSTOR INLET TEMPERATURE OPERATING POINTS 
GROUP HI RUN HUMBER 18 

INLET PRESS KPA <5-^.3 PSIA), COMB EKIT TEMPOS G3 *7 UEG 10-17. MG F| , 
AIR FLaH-«.50 KG/SEC(14.3 #/SEC), FUEL FtOH^Gl. fCG/tiRfiSTrS^ #/HR> 


FREQ 

147 

PROBE NO- 1 

2 

3 

4 

5'\'v;0 


fit. 

ONE-THIRD 

□CTAVE BAND PRESSURE 

LEVEL m 

RE. 20 MlCRdpAGciLS 

50.0 

133.4 

129.7 

125.9 

136.2 

131-6 

134^0 

63.0 

133.7 

129.9 

128-0 

137.4 

134-i 

■.732.0: 

60.0 

136.7 

135.7 

135.8 

140.3 

139.2 


100.0 

137.2 

136.3 

137.1 

141.9 

141.3 

130.4 

125.0 

139-0 

139.1 

140.3 

143*4 

143.2 

135.1 

160.0 

136.3 

135.9 

136.8 

141.7 . 


139,8 

200.0 

136.4 

136.8 

138.4 

142*2 

:'142'^3 V - 

I40ot 

250-0 

137.6 

138,4 

140.3 

143,5 

: '^143*9 .. 

131.3 

315-0 

139.4 

140.9 

142-7 

145,2 

145.5 

135.3 

400.0 

139. B 

141.0 

143.3 

146.1 

147.0 

133.4 

500.0 

137.6 

138. 5 

141*0 

144*1 

144.4 

130.2 

630.0 

135.4 

136.4 

138.3 

143*2 

^ 143.9 

131^6 

800.0 

135.7 

137.0 

140, .9 

144.7 

145.7 


1000.0 

133.8 

136.3 

139.0 

140.4 

142.4 

131.3 

1250.0 

133.4 

136.6 

137.8 

139.0 

142.0 

134.1 

1600 .0 

132.6 

134.9 

134.9 

136*8 

140.0 

131.6 

2000.0 

133.0 

134.1 

133.7 

136.4 

138.2 

132W1 

2500-0 

132.9 

132.9 ' 

133.2 

136.4 

135.4 

131.5 

3150-0 

135.2 

137.2 

134i.3 

137.7 

136.5 

133.4 

4000.0 

136.4 

141.6 

134.3 

138.3 

137.1 

133.2 


OVERALL PRESSURE 

LEVEL f DB 

RE 20 micropascals 



150.3 

151.5 

151,7 

155.0 

155-4 

147.6 



OFF DESIGN COMBUSTOR INLET TEMPERATURE OPERATING POINTS 
GROUP VI RUN NUMBER II 

INLET PR£SS=373.5 KPA(54.2 PSIA), COMB EXIT TEMP*650-5 DEG CC1203, DEG F)r 
AIR FLGH=6,49 KG/SEC(14-3 #/SEC), FUEL FL0H=263. KC/HR(579, #/HRI 


FREQ 

LA 7 

PROBE NO- 1 

2 

3 

4 

5 

6 

rlL 

ONE-THIRD 

OCTAVE 

BAND PRESSURE 

LEVEL DB 

RE. 20 HICROPASCALS 

50-0 

134.7 

131-7 

127-6 

228-4 

132 -6 

133-1 

63-0 

135-0 

131 .1 

126-3 

130-0 

134.1 

133-1 

80-0 

136.1 

133-6 

132-8 

135-6 

138 -0 

130.5 

XGO.O 

137-7 

136-2 

135.8 

136 .S 

140.5 

130.8 

125-0 

138.1 

137-2 

138.3 

140.9 

142. 6 

134.3 

160-0 

136-9 

135-9 

136.1 

138.8 

140-9 

137.8 

200-0 

136-3 

135.5 

136.1 

238.9 

141.3 

140-2 

250-0 

136.9 

137.3 

138.6 

140.6 

143.3 

133.3 

315.0 

138.4 

139-7 

141.7 

143.2 

145-3 

133.9 

400.0 

140-0 

141-3 

142.8 

144.5 

147-1 

134.9 

500-0 

138-1 

138-7 

140.9 

142-9 

145-6 

129.5 

630.0 

135-6 

136-7 

138.8 

140-3 

144-6 

131.1 

800-0 

136-6 

137-9 

140.3 

143.2 

146.5 

131.4 

1000-0 

134.4 

136.7 

138.6 

■ 139.5 

143.3 

130.1 

1250-0 

135.0 

137-8 

139.8 

139-4 

144.5 

135.0 

1600-0 

133-2 

136.5 

137-1 

135-5 

142.6 

132.3 

2000.0 

133.9 

136.1 

135.8 

134.3 

141.1 

130.9 

2500.0 

134-2 

134-3 

135.1 

134.2 

139.2 

129.9 

3150-0 

135.5 

136.9 

136.4 

135.0 

139.3 

129.8 

4000.0 

136.4 

140.6 

136.9 

136.1 

140.4 

130.6 


OVERALL PRESSURE LEVEL, DB RE 20 NICRDPASCALS 
150-4 151-6 151.3 152-8 156.1 


147-0 


